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E X E C U T I V E S U M M A R Y

I N T R O D U C T I O N

T h i s document presents t h e F e a s i b i l i t y S t u d y ( F S ) f o r t h e O f f - F a c i l i t y S o i l s Operable Unit o f t h e
Vasquez Boulevard and Inter s ta t e 70 (VB/I70) S u p e r f u n d S i t e located in the north-central section of
Denver, Colorado. The purpo s e of the FS is to i d e n t i f y and evaluate a range of remedial alternatives to
address human health concerns associated with po t en t ia l exposure to contaminated s o i l s and homegrown
vegetable s in residential yards. T h i s FS has been prepared in accordance with EPA O f f i c e of S o l i d Wast e
and Emergency Response ( O S W E R ) Directive 9355.3-01, Guidance for Conduc t ing Remedial
I n v e s t i g a t i o n s and F e a s i b i l i t y S t u d i e s Under C E R C L A .

The VB/I70 site covers an area of a p p r o x i m a t e l y f our square miles in north-central Denver,
Colorado. For the purpos e of inve s t igat ion and remedy deve l opment , the site has been divided into 3
operabl e units (OUs). The residential s o i l s evaluated in this report are known as the O f f - F a c i l i t y S o i l s
Operable Unit 1 ( O U 1 ) portion of the site. The locations of the former Omaha & Grant S m e l t e r and Argo
S m e l t e r are i d e n t i f i e d as On-Faci l i ty S o i l s OU2 and OU3, re spec t ively. The site is composed of a
number of ne ighborhoods that are large ly r e s id en t ia l , inc luding S w a n s e a / E l y r i a , Clayton, Co l e , and
portions of G l o b e v i l l e . Most residences at the site are s i n g l e - f a m i l y d w e l l i n g s , but there are also some
m u l t i - f a m i l y homes and apartment bu i l d ing s . There are approx imat e ly 4,000 re s ident ia l proper t i e s within
the site boundaries. The site al so contains a number of schools, parks, and p l a y g r o u n d s , as well as
commercial and industrial proper t i e s .

The site came to the attention of the U . S . Environmental Protection Agency (USEPA) f o l l o w i n g
s tudies directed by the Colorado Department of Publ i c H e a l t h and Environment (CDPFffi) at the nearby
G l o b e Smel t er . T h e s e s tudies had i d e n t i f i e d elevated concentrations of arsenic and/or lead in re s ident ial
yards within G l o b e v i l l e , and also ex tending into the Elyria and Swansea neighborhoods.

J:\010085xVFinaI Report\FS Report.doc October 2001
E S - 1



Vasquez B o u l e v a r d / I n t e r s t a t e 70 S u p e r f u n d S i t e
Operable Unit 1
F e a s i b i l i t y S t u d y Report

The USEPA Emergency Response Program conducted two removal a s s e s sment- sampl ing
programs, known as Phase I and Phase II, at re s idential proper t i e s within the V B / I 7 0 s tudy area during
1998. The s a m p l i n g result s at 18 proper t i e s warranted time critical soil removal based on sur fac e soil
concentrations exceeding 450 m g / K g arsenic or 2,000 m g / K g lead.

Based on the Phase I and Phase II results , the USEPA determined that res idential proper t i e s
within the V B / I 7 0 site contained soi l s with arsenic or lead at l eve l s that could present human hea l th
concerns over long-term exposures. On this basis, the site was propo s ed for l i s t i n g and was added to the
Nat iona l Priorit ie s List (NPL) on July 22, 1999.

S U M M A R Y O F R E M E D I A L I N V E S T I G A T I O N F I N D I N G S

A study and two a d d i t i o n a l inves t igations were p e r f o r m e d between 1998 and 2000 in suppor t of
the Baseline Human H e a l t h Risk Assessment:

• Physico-Chemical Characterization S t u d y
• Residential Risk Based S a m p l i n g I n v e s t i g a t i o n
• Phase I I I F i e l d I n v e s t i g a t i o n

Data generated f r o m these inves t igat ions are reported in the Remedial Inve s t i ga t i on (RI) report,
which was issued in f i n a l f orm in July 2001. The Baseline Human H e a l t h Risk Asses sment was also
issued in f ina l f orm in July 2001. Key RI and risk assessment f i n d i n g s with respect to the d eve lopment of
and evaluation remedial alternatives for VB/I70 OU1 are as f o l l o w s :

• General ly , metal s concentrations are highest in the f ir s t two inches of soil and
decrease with depth.

• Ninety-one percent of the proper t i e s contain mean lead concentrations below the
EPA screening level for lead in soil of 400 m g / K g .
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• It is estimated that background l ev e l s of arsenic are well-characterized as a
lognormal d i s tr ibut ion with a mean of 8 m g / K g and a standard deviation of 3.6
m g / K g . Based on this, background l eve l s may range up to about 15 m g / K g or
s l i g h t l y higher.

• Lead l eve l s in bulk s o i l s range f rom below the detec t ion limit (about 52 m g / K g )
up to a maximum of more than 1,000 m g / K g . If it is assumed that the upper
range of lead concentrations re sul t ing f rom natural and area-wide anthropogenic
sources is about 400 m g / K g , then the mean of all sample s that are less than 400
m g / K g is about 195 m g / K g .

• There is only a weak correlation between the occurrence of elevated lead and
elevated arsenic in so i l , sugge s t ing that the main sources of lead and the main
sources of arsenic in yard soil are not l i k e l y to be the same.

• S o m e residential proper t i e s contain arsenic at concentrations sub s tan t ia l ly higher
than the expected natural levels. Propert ie s with elevated l eve l s of arsenic occur
at w ide ly scattered locations across the site with no clear spat ia l pattern. At an
a f f e c t e d property, the contamination appear s to be d i s t r i b u t e d across the yard
area, with a f a i r l y clear boundary between the a f f e c t e d property and the adjacent
property. The chemical form of arsenic is p r e d o m i n a n t l y arsenic trioxide.

• Lead also occurs at elevated l ev e l s in soil at some residential proper t i e s .
Elevations occur in all neighborhoods of the site, but l eve l s tend to be higher on
the western part of the site than the eastern part.

• Lead was detected in paint at most locat ions where paint was s a m p l e d , with 130
out of 144 sample s having values above 1 mg/cm^. T h e s e data suggest that
interior and/or exterior leaded paint might be a source of lead exposure in area
children, either d i r e c t l y (by paint chip inges t ion), or indirec t ly (by inges t ion of
dust or soil containing paint chips).

• Using EPA's IEUBK model to evaluate the risk to ch i ldren, it is estimated that
about 45% of residences have l eve l s that exceed USEPA's health-based goal (no
more than a 5% chance that a child will have a b lood lead value above 10 u g / d L ) .
Of these, many (about 71%) have mean lead concentrations lower than 400 ppm
(the U S E P A screening level for lead in so i l). T h i s is mainly because the site-
s p e c i f i c relative bioavailabili ty for lead (84%) is higher than the d e f a u l t value
(60%). In order to h e l p determine whether the IEUBK model is y i e l d i n g re l iab l e
pred i c t i on s at the VB/I70 site, U S E P A compared the IEUBK model pred i c t i on s
to actual observations of blood lead l ev e l s in the p o p u l a t i o n of chi ldren currently
l i v ing at the site. Even though the avai lab l e data are f rom s tudie s that were not
des igned to support risk assessment, they do suppor t the f o l l o w i n g :
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A. Elevated blood lead l e v e l s occur in ch i ldren r e s id ing within the
site.

B. S o i l is not l i k e l y to be the main source of elevated blood lead
levels.

C. Elevations are not c l ear ly d i f f e r e n t f r om areas outs ide V B / I 7 0 .
In order to investigate the uncertainty of the IEUBK model pr ed i c t i on s , USEPA
performed alternate IEUBK model ing by revising the model parameters using
newly p u b l i s h e d data. Using the most-recent data ava i lab l e on soil intake rates
by chi ldren measured during a study by Stanek and Calabrese , the IEUBK model
predict s that there are no residences where USEPA's health based goal will be
exceeded.

• Mean arsenic concentrations in surface s o i l s in s chool s and parks range f rom
below the method detec t ion l imit of 11 m g / K g to 26 m g / K g . The mean lead
concentrations range from 67 to 256 m g / K g .

• In some cases, level s of arsenic in yard soil are s u f f i c i e n t l y elevated to pose a
reasonable maximum exposure (RME) excess l i f e t i m e cancer risk above a level
of IE-04. Based on current data, about 3 percent of all proper t i e s f a l l into this
category. Monte Carlo m o d e l i n g per f ormed as part of the uncertainty analysis in
the Baseline Human H e a l t h Risk Assessment indicates that the RME point
est imate is located at or above the 99tn p er c en t i l e of the p r o b a b i l i t y d i s t r ibu t ion
of risk. Non-cancer risks from chronic or sub-chronic RME exposures to arsenic
are also above a level of human health concern at some propert ie s . All of these
proper t i e s are also predic t ed to have RME cancer risks above IE-04.

• Screening level calculat ions suggest that high level intake of soil associated with
pica behavior in ch i ldren might be of acute non-cancer concern at a large number
of proper t i e s at the site. Because data are so sparse on the actual magnitude and
frequency of soil pica behavior, and cons ider ing that discuss ions continue to
occur nat ional ly on the most appropr ia t e acute Reference Dose (RfD) for arsenic,
it is d i f f i c u l t to j u d g e which (if any) of these properties should be considered to
be an authentic acute heal th risk to children. In th i s regard, it should be noted
that even though many p e o p l e are exposed to arsenic l e v e l s in s o i l s that are
predic ted to be of acute concern, both within the V B / I 7 0 site and elsewhere
across the country and around the world, to the best of USEPA's knowledge,
there has never been a s ingle case of acute arsenic t o x i c i ty reported in humans
that was at tr ibutable to arsenic in soi l . T h u s , these results for the acute pica
scenario are considered to be e s p e c i a l l y uncertain, since they pred i c t a very
substantial risk for which there is no corroborating medical or e p i d e m i o l o g i c a l
evidence.
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REMEDIAL A C T I O N O B J E C T I V E S

The overall Remedial Action Objective (RAO) is to protect human health. Based on the f i n d i n g s
of the risk assessment, the exposure pathways of concern for res idents in V B / I 7 0 OUI are incidental
inges t ion of soil and dust in and about the home and yard, and inges t ion of home-grown vegetable s . The
contaminants of concern are arsenic and lead. The f o l l o w i n g are the RAOs for OUI:

RAOs for Arsenic in Soi l

A. For residents of the V B / I 7 0 site, prevent exposure to soil containing arsenic in l ev e l s
pred i c t ed to result in an excess l i f e t i m e cancer risk associated with inge s t ion of soil and
ingestion of home grown garden vegetables which exceeds 1 x 1 0 ~ 4 using reasonable
maximum exposure assumptions.

B. For res idents of the V B / I 7 0 site, prevent exposure to soil containing arsenic in l ev e l s
predi c t ed to result in a chronic or sub-chronic hazard quotient associated with ingest ion
of soil and ingestion of home grown garden vegetable s which exceeds 1 using reasonable
maximum exposure assumptions.

C. For ch i ldr en with pica behavior who reside in the VB/I70 site, reduce the po t en t ia l for
exposures to arsenic in soil that result in acute e f f e c t s .

RAO for Lead in S o i l

D. Limit exposure to lead in soil such that no more than 5 percent of young children (72
months or younger) who live within the V B / I 7 0 site are at risk for blood lead l ev e l s
higher than 10 u g / d L from such exposure.

T h i s ob j e c t ive is consistent with EPA's guidance that EPA should ".. .l imit exposure to soil lead
l ev e l s such that a t y p i c a l child or group of s i m i l a r l y exposed chi ldren would have an estimated risk of no
more than 5 percent of exceeding the 10 ug/dL blood lead level."

Preliminary Remediation G o a l s (PRGs) were e s tabl i shed based on the evaluation and f i n d i n g s of
the Baseline Human H e a l t h Risk Asses sment. PRGs are contaminant l eve l s in so i l s that are protec t ive of
human heal th for the various exposure scenarios. The PRGs were set at background concentrations for
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both lead and arsenic. It is estimated that background level s of arsenic are well-characterized as a
lognormal d i s t r i bu t i on with a mean of 8 m g / K g and a standard deviation of 3.6 m g / K g . Based on t h i s ,
background l eve l s may range up to about 15 m g / K g or s l i g h t l y higher. L i f e t i m e cancer risk associated
with exposure to background concentrations of arsenic are approx imat e ly 1x10~5. Lead l ev e l s in bulk
s o i l s range f rom below the de tec t ion l imi t (about 52 m g / K g ) up to a maximum of more than 1,000
m g / K g . If it is assumed that the upper range of lead concentrations re su l t ing from natural and area-wide
anthropogenic sources is about 400 m g / K g , then the mean of all sample s that are les s than 400 m g / K g is
about 195 m g / K g .

In a d d i t i o n to these PRGs, EPA has e s tabl i shed Preliminary Action Leve l s in this FS. The s e are
exposure point concentrations (EPCs) above which some remedial action is warranted. An EPC is a
conservative est imate of the mean concentration within an individual yard. T h e s e action l eve l s are: (1) an
EPC of 47 m g / K g arsenic, which is the level at which the Baseline Human H e a l t h Risk Assessment
predic t s the RME acute non-cancer Hazard Quotient is greater than 1 for the Case 2 pica scenario; (2) an
EPC of 240 m g / K g arsenic, which is the level at which the Baseline Human H e a l t h Risk Asse s sment
pred i c t s RME l i f e t i m e cancer risks exceed 10~4; (3) an EPC of 208 m g / K g l ead , which equates to a less
than 5% chance that any chi ld will have a blood lead value above 10 u g / d L based on the IEUBK model
a d j u s t e d by using s i t e - s p e c i f i c data on the l evel s of lead in house dust and the relative b i o a v a i l a b i l i t y of
lead in site s o i l s ; and (4) an EPC of 540 m g / K g lead, which also equates to a less than 5% chance that any
child wi l l have a b lood lead value above 10 u g / d l based on an alternate IEUBK model run (see A p p e n d i x
C). T h e s e concentrations equate to the EPCs used in the Baseline Human H e a l t h Risk Assessment and
any evaluation of concentrations of lead or arsenic in residential yard so i l s must use the same s a m p l i n g
m e t h o d o l o g y as the RI and same evaluation m e t h o d o l o g y as the risk assessment to provide comparable
results.
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D E V E L O P M E N T OF REMEDIAL ALTERNATIVES

Based on site conditions and RAOs, a range of General Response A c t i o n s ( G R A s ) were
i d e n t i f i e d . GRAs are general categories of remedial act ivi t ie s (e.g. no action, ins t i tu t ional control s ,
containment, etc.) that may be taken, either s ingly or in combination, to s a t i s f y the requirements of the
RAOs. Remedial t e chnologie s and process opt ions are more s p e c i f i c a p p l i c a t i o n s of the GRAs.
Remedial t e chno log i e s and process options were i d e n t i f i e d for each GRA and screened in accordance
with procedures described in RI/FS guidance. In the f ir s t screening step, remedial technologie s that have
l imi t ed or no po t ent ia l for implementat ion at the site were e l iminated . Remedial t e chno log i e s and process
options that passed the initial screening test were then subjected to a second, more rigorous, screening
evaluation of their ant ic ipated e f f e c t i v e n e s s , po t en t ia l imp l emen tab i l i ty and relative cost. The remedial
technologies and process options that survived the screening were carried forward for consideration in the
deve lopment of remedial alternatives.

Based on this process , f iv e remedial al ternatives were i d e n t i f i e d as f o l l o w s :

• Alternat ive 1 - No Action
• Alternat ive 2 - Community H e a l t h Program, T i l l i n g / T r e a t m e n t (Lead), Targe t ed

Removal and Disposal (Arsenic)
• Alterna t iv e 3 - Community H e a l t h Program, Targe t ed Removal and Di spo sa l
• Alternat ive 4 - Community H e a l t h Program, Expanded Removal and Disposal
• Alt erna t iv e 5 - Removal and Dispo sa l

Detai l ed de s cr ip t ions of the al ternatives are provided below.
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Alterna t iv e 1 - No Act ion

The no action alternative provides a baseline for the evaluation of other alternatives in
accordance with the N C P . No addi t ional protective or remediation measures would be taken for the no-
action option. S o i l s have already been removed from 48 re s ident ia l p r o p e r t i e s at the site.

In general, the no-action alternative may be viable if constituent concentrations are below
remedial action levels. T h i s alternative may also be appropr ia t e for mater ial s or s o i l s which do not pose
unacceptable risks to human health or the environment, if implementation of remedial actions would
create a greater risk, or if the cost of remediation is excessive when compared to the risk reduction.

A l t e r n a t i v e 2 - Community H e a l t h Program, T i l l i n g / T r e a t m e n t ( L e a d ) , T a r g e t e d Removal and Dispo sa l
( A r s e n i c )

Alternative 2 contains the f o l l o w i n g principal components:

• I m p l e m e n t a t i o n of a community health program.
The community health program alternative for the V B I 7 0 site would be composed of two

separate (but p a r t i a l l y overlapping) elements: the f ir s t designed to address risks to area children from
lead in un-remediated soi l s above the prel iminary action level of 208 m g / K g ; and the second de s igned to
address risks to area ch i ldren f rom pica ingestion of arsenic in un-remediated soil above the pre l iminary
action level of 47 m g / K g . Each of these two main elements of the program is described below.
Part i c ipat ion in one or both elements of the program would be s t r i c t ly voluntary, and there would be no
charge to e l ig i b l e residents and proper ty owners for any of the services o f f e r e d by the community health
program.

PUBLIC HEALTH PROGRAM TO REDUCE RISKS FROM LEAD

The program for reduction of lead risks is intended to be general. That is, it is intended to assess
risks from lead f r o m any and all potential sources of exposure, with response actions tai lored to address
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the d i f f e r e n t type s of exposure source which may be i d e n t i f i e d . The lead program will consist of three
main elements:

1) Community and individual education about potential pathways of exposure to
lead, and the potent ial health consequences of excessive lead exposure.

2) A biomonitoring program by which any child (up to 72 months o l d ) may be
tested to evaluate actual exposure.

3) A program to respond to any observed lead exposures that are out s ide the normal
range. T h i s will include any necessary f o l l o w - u p s a m p l i n g , analysis , and
investigation to he lp i d e n t i f y the l ikely source of exposure, and to implement an
appropr ia t e response that wil l h e l p reduce the exposure.

A key component of the response program is that all po t en t ia l sources of lead at a proper ty would
be sampled, including soil and interior/exterior paint. If soil is j u d g e d to be the most l ikely source of
exposure, a series of alternative actions wil l be evaluated to i d e n t i f y the most e f f e c t i v e way to reduce that
exposure. These will include a wide range of potential alternatives, inc luding such things as education,
s o d d i n g or c a p p i n g of contaminated so i l , t i l l i n g / t r e a t m e n t , etc. If exterior paint is the source of lead
contamination in s o i l , remediation of the paint may be considered. If the main source is j u d g e d to be
non-soil r e la t ed , responses may include things such as education and counse l ing, or referral to
environmental s a m p l i n g / r e s p o n s e programs o f f e r e d by other agencies, as a p p r o p r i a t e .

PUBLIC HEALTH PROGRAM TO REDUCE RISKS FROM PICA INGESTION OF ARSENIC

Chronic cancer and non-cancer risks from incidental ingestion of arsenic in soil wil l be addressed
by the soil r emova l /d i spo sa l component of this remedial alternative. The publ i c health alternative for
arsenic is designed to f o c u s s p e c i f i c a l l y on the potent ial risks to young chi ldren f rom pica behavior. The
program for arsenic will consist of three main elements:

1) Community and individual education about i d e n t i f i c a t i o n and pot ent ia l hazards
of pica behavior and the potential health consequences of excessive acute oral
exposure to arsenic.
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2) A biomonitoring program by which any chi ld may be tested to evaluate actual
soil pica exposure to arsenic.

3) A program to respond to any observed inorganic arsenic exposures that are
outside the normal range. T h i s wil l include any necessary f o l l o w - u p s a m p l i n g ,
analysi s , and inves t igat ion to h e lp i d e n t i f y the l i k e l y source of exposure, and to
implement an appropr ia t e response that w i l l h e l p reduce the exposure.

• In yards with arsenic EPCs greater than 240 m g / K g accessible soi l s
would be removed to a d e p t h of 12 inches and transported o f f s i t e for
d i spo sa l at an appropr ia t e f a c i l i t y . The excavation areas would be
b a c k f i l l e d with clean soil containing arsenic and lead below PRGs, and
pre-remediation yard features restored. Based on RI data, it is estimated
that this would occur at a total of 113 re s ident ial proper t i e s within the
entire site.

• In yards with lead EPCs greater than 540 m g / K g , surface s o i l s would be
t i l l e d to a d ep th of 6 inches and treated with phosphate . Pre-remediation
yard f eature s would then be restored. Based on RI data, it is estimated
that this would occur at a total of 89 res idential proper t i e s at the site (it is
es t imated that 8 of the prop er t i e s with lead EPCs above 540 m g / K g also
have arsenic EPCs above 240 m g / K g and would therefore be remediated
by soil removal).

• To date, EPA has sampled the soil at a p p r o x i m a t e l y 75% of the
residential proper t i e s within the V B I 7 0 site boundary. Because the
spa t ia l pattern of lead and arsenic contamination is variable between
proper t i e s , it is not po s s i b l e to assess po t en t ia l risks at a s p e c i f i c proper ty
without data from that property. T h e r e f o r e , upon request f rom the owner
or current resident (if access is granted by the owner), EPA wil l provide
a program of on-going testing for lead and arsenic in soil at any
residential p r o p e r t y within the site boundaries that has not a lready been
adequately te s ted. If the lead EPC exceeds 540 m g / K g and the arsenic
EPC is below 240 m g / K g , soil at the p r o p e r t y would be t i l l e d and treated
with phosphate . If the arsenic EPC exceeds 240 m g / K g , soil would be
removed and d i spo s ed o f f s i t e . T h i s s a m p l i n g program wi l l operate for as
long as the remedy operates.
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Alternat iv e 3 - Community H e a l t h Program, Targeted Removal and D i s p o s a l

Alternative 3 contains the f o l l o w i n g principal components:

• I m p l e m e n t a t i o n of a community heal th program, ident i ca l to the one described
for A l t e r n a t i v e 2, except that in fu ture response actions on so i l s would entail
removal and o f f s i t e d i s p o s a l .

• In yards with arsenic EPCs greater than 240 m g / K g or with lead EPCs above 540
m g / K g accessible so i l s would be removed to a dep th of 12 inches and transported
o f f s i t e for d i s p o s a l at an appropr ia t e f a c i l i t y . The excavation areas would be
b a c k f i l l e d with clean soil containing arsenic and lead below PRGs, and pre-
remediation yard f ea ture s restored. Based on RI data, it is e s t imated that th i s
would occur at a to tal of 202 residential proper t i e s (105 p r o p e r t i e s for arsenic
only, 8 for both arsenic and lead, and 89 for lead only).

• I m p l e m e n t a t i o n of a s a m p l i n g program identical to the one described under
Alterna t iv e 2. Under this alternative, at proper t i e s with lead EPCs greater than
540 m g / K g or with arsenic EPCs greater than 240 m g / K g , soil would be removed
and d i s p o s e d o f f s i t e .

Alternat ive 4 - Community H e a l t h Program, Expanded Removal and Dispo sa l

Alternat ive 4 contains the f o l l o w i n g pr inc ipa l components:

• I m p l e m e n t a t i o n of a community health program, identical to the one described
for Alternat ive 3.

• In yards with arsenic EPCs greater than 128 m g / K g or with lead EPCs above 540
m g / K g accessible so i l s would be removed to a d ep th of 12 inches and transported
o f f s i t e for di sposal at an appropriate f a c i l i t y . The excavation areas would be
b a c k f i l l e d with clean soil containing arsenic and lead below PRGs, and pre-
remediation yard f eature s restored. Based on RI data, it is estimated that thi s
would occur at a total of 403 re s ident ia l p r o p e r t i e s (306 p r o p e r t i e s for arsenic
only, 31 for both arsenic and lead, and 66 for lead only).

• I m p l e m e n t a t i o n of a s a m p l i n g program identical to the one described under
Alternat ive 2. Under this alternative, at proper t i e s with lead EPCs greater than
540 m g / K g or with arsenic EPCs greater than 128 m g / K g , soil would be removed
and d i s p o s e d o f f s i t e .
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Alternat ive 5 - Removal and Disposa l

Alternative 5 contains the f o l l o w i n g principal components:

• In yards with arsenic EPCs greater than 47 m g / K g or with lead EPCs above 208
m g / K g accessible soils would be removed to a dep th of 12 inches and transported
o f f s i t e for d i spo sa l at an appropr ia t e f a c i l i t y . The excavation areas would be
back f i l l ed with clean soil containing arsenic and lead below PRGs, and pre-
remediation yard f eature s restored.

T h i s alternative would also include s a m p l i n g of p r o p e r t i e s that were not sampled during the RI
with soil removal at proper t i e s where lead or arsenic exceed the action level s . It is estimated that soil
removal would be required at a total of 2,122 res idential proper t i e s .

C O M P A R A T I V E A N A L Y S I S O F A L T E R N A T I V E S

The remedial alternatives were evaluated against the threshold and balancing criteria sp e c i f i ed in
the NCP and FS Guidance to ensure that the selected remedial alternative w i l l : protect human health and
the environment; comply with or include a waiver of A p p l i c a b l e or Relevant and A p p r o p r i a t e
requirements (ARARs); be c o s t - e f f e c t i v e ; uti l ize permanent solut ions and alternative treatment
t e chnologie s or resource recovery technologie s to the maximum extent pract i cable; and address the
statutory preference for treatment as a p r i n c i p a l element. The m o d i f y i n g criteria of S t a t e and Community
acceptance wi l l be addressed by the USEPA a f t e r the FS is comple t ed and prior to the f i n a l i z a t i o n of the
Record of Decision.

The nine evaluation criteria s p e c i f i e d in the Nat iona l Contingency Plan (NCP) are:

• Threshold Criteria
Overall Protection of Human H e a l t h and the Environment
Compl iance with ARARs
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• Primary Balancing Criteria
Short-Terra E f f e c t i v e n e s s
Long-Term E f f e c t i v e n e s s and Permanence
Reduction of Tox i c i ty , M o b i l i t y and V o l u m e Through Treatment
I m p l e m e n t a b i l i t y
Cost

• M o d i f y i n g Criteria
State Acceptance
Community Acceptance

Detailed analyses were p er f ormed for each alternative, a p p l y i n g each of the threshold and
primary balancing criteria. The remedial alternatives were also evaluated comparat ive ly, relative to one
another, within each criterion.

The No Act ion Alternat ive is not evaluated in the comparative analysis, but is considered as the
basel ine condition. The Baseline Human H e a l t h Risk Assessment indi ca t e s that no fur ther action would
be e f f e c t i v e in preventing exposures to arsenic in soil above a 1x10"^ l i f e t i m e cancer risk, a chronic
hazard greater than 1, or a sub-chronic hazard quotient greater than 1 for res idents who have average or
central tendency exposures. However, if no fur th er action is taken at the site, screening level calculat ions
suggest that high rates of soil intake associated with soil pica behavior in c h i l d r e n might result in doses of
arsenic which exceed an acute hazard quotient of 1, even for the central tendency pica exposure scenario.
A l s o , no fur th er action would not meet the RAOs for arsenic since they are e s tabl i shed to be pro t e c t ive of
RME exposures.

For lead, in order to h e l p determine whether the IEUBK model is y i e l d i n g r e l iab l e pr ed i c t i on s at
the V B / I 7 0 site, U S E P A compared the IEUBK model p r e d i c t i o n s to actual observations of blood lead
l eve l s in the p o p u l a t i o n of chi ldren currently l iv ing at the site. Even though the avai lab l e data are from
s tudies that were not designed to suppor t risk assessment, they do suppor t the f o l l o w i n g :

A. Elevated blood lead l eve l s occur in chi ldren re s iding within the site.
B. S o i l is not l ik e ly to be the main source of elevated blood lead level s .
C. Elevations are not c l ear ly d i f f e r e n t f r o m areas out s ide V B / I 7 0 .
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One alternative IEUBK model run using recently pub l i shed data on soil inges t ion rates for chi ldren
(Stanek & Calabrese , 2000), the s i t e - s p e c i f i c relative b i oava i lab i l i ty and site s p e c i f i c s o i l / d u s t ratio
a d j u s t m e n t s p r e d i c t s that no fur ther action would be e f f e c t i v e in achieving the RAO for lead. The
IEUBK model run using d e f a u l t assumptions for all parameters except the site s p e c i f i c relative
b i o a v a i l a b i l i t y and s o i l / d u s t ratio p r e d i c t s that no further action would not be e f f e c t i v e in achieving the
RAO for lead in soil. The range of result s r e f l e c t s the uncertainty in p r e d i c t i n g whether fur ther action is
required to achieve the RAO for lead at the site.

A summary of the comparative analysi s is provided below.

Overall Protect ion of Human H e a l t h

There is not a large d i f f e r e n c e is the per formance of each of the alternatives against this criterion.
Overall, however, the highest level of protec t ion of human hea l th as measured by the requirements of the
RAOs, would be achieved by Alternat ive 3. Removal and o f f s i t e d i s p o s a l of yard so i l s with arsenic EPCs
above 240 m g / K g or lead EPCs greater than 540 m g / K g would be e f f e c t i v e in prevent ing exposure to
these so i l s , which are of the greatest concern with respect to human health risk. For other proper t i e s ,
implementat ion of a community health program would be expec t ed to be e f f e c t i v e in managing the
remaining risks from so i l s due to the components of education, biomonitoring, source s a m p l i n g and
analys i s , and response actions as necessary. In addi t ion, the community hea l th program would provide
add i t i ona l pro t e c t i on for the community, because it would provide the mechanism for evaluat ing other
sources of lead (such as lead pa in t) that may cause exposures in the fu ture , and for evaluat ing soil pica
behavior which may be associated with other risks in addi t i on to the risk of acute arsenic exposure.

Alternat ive 2 may provide a s imilar level of protec t ion compared to Alternat ive 3, but there is
some uncertainty associated with the t i l l i n g / t r e a t m e n t component to address s o i l s with lead EPCs above
540 m g / K g . Uncertainties are associated with the e f f e c t of t i l l i n g on surface soil concentrations
(concentration p r o f i l e s were not generated with d e p t h or in d i f f e r e n t yard locations for the target
p r o p e r t i e s , and there fore the resultant lead concentrations in surface soil a f t e r t i l l i n g are d i f f i c u l t to
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p r e d i c t ) . A l s o , the e f f e c t i v e n e s s of pho sphate treatment is uncertain ( s i t e - s p e c i f i c t e s t ing would be
required to determine the chemical form and a p p l i c a t i o n rate; thi s would lead to a de lay of at least a year
in i m p l e m e n t i n g th i s por t ion of the remedy).

Alternat iv e 4 d i f f e r s f rom Alternative 3 by add ing soil removal from proper t i e s with arsenic
concentrations greater than 128 m g / K g . T h i s alternative was d eve l oped and evaluated based on CDPHE
comments regarding c leanup goal s at the ad jac en t G l o b e v i l l e site (see A p p e n d i x D). Based on the
f i n d i n g s of the Baseline Human H e a l t h Risk Asse s sment , this arsenic EPC corresponds to a point
estimate risk level of 8 x 10~5. T h e r e f o r e the addi t ional removal would addres s risks within EPA's
acceptable risk range and would provide this level of protec t ion for the 99*h percent i l e of the exposed
p o p u l a t i o n ; exposures which are very l i k e l y not occurring at the site. The RAO to prevent add i t i ona l
l i f e t i m e cancer risk due to ingestion of arsenic in soil and homegrown vege table s was es tabli shed based
on the f i n d i n g s of the risk assessment, consistent with the guidance set out in the O S W E R Directive
9355.0-30 "Role of the Baseline Risk Assessment in S u p e r f u n d Remedy S e l e c t i o n Decisions". In part,
this guidance states that "Where the cumulative carcinogenic site risk to an indiv idual based on
reasonable maximum exposure for both current and fu ture land use is less that 10~4, and the non-
carcinogenic hazard quotient is less than 1, action is not warranted unless there are adverse environmental
impacts." The direct ive fur th er states that consideration of uncertainties in the basel ine risk assessment
may lead a risk manager to decide that risks lower than 10"4 are unaccep tab l e , tr iggering the need for
remedial action. EPA considered the uncertainty in the arsenic risk ca l cu la t i ons for VB/I70 to determine
whether remedial action is needed at proper t i e s where risks are pr ed i c t ed to be le s s than or equal to 10~4.
The uncertainty analysi s in the Baseline Human H e a l t h Risk Asses sment indicate s that actual risks are
much more l i k e l y to be lower than the calculated point estimates of risks. P r o v i d i n g pro t e c t ion at the 1 x
10'4 risk level based on the point estimates of risk is l i k e l y to provide a level of protec t ivenes s for the
RME scenario in the range of 2 x 10~5 to 7 x 10"5. T h e r e f o r e , it is not necessary to p e r f o r m soil
removals where arsenic EPCs exceed 128 m g / K g in order to achieve protec t ivenes s in this range for the
RME scenario.
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Alternat ive 5 would provide the highest level of long-term protec t ion and permanence against
risks associated with soil s because so i l s with arsenic and lead at l eve l s of concern would be removed
f rom the site. However, the extensive removals would entail short-term risks to the community due to the
presence and operation of heavy equipment and the large number of truck t r i p s required to d i s p o s e
excavated soil o f f s i t e and to transport clean fill to the site. In addi t i on, f r om a community per spe c t iv e
A l t e r n a t i v e 5 may not provide the highest overall protect ion since it is l i k e l y that other sources of lead
exist that would not be i d e n t i f i e d under this alternative and the occurrence of soil p i ca behavior would not
be a f f e c t e d . The U S E P A sponsored a study in urban areas of Baltimore, Boston and Cincinnati to
invest igate the e f f i c a c y of soil and dust abatement techniques in reducing blood lead values in chi ldren
( U S E P A 1995). Because of the study de s ign, this investigation is u s u a l l y referred to as the "three cities
study". Among the key f i n d i n g s of this study was the conclusion that:

"... soil abatement alone will have l i t t l e or no e f f e c t on reducing exposure to lead unless there is
a substantial amount of lead in soil and unless this lead is the primary source of lead in house dust"

The report did not r igorous ly d e f i n e "substantial", but it was only when soil lead l eve l s were
higher than 1,000 to 2,000 m g / K g that a benef i t f rom soil remediation was d e t e c t i b l e . Conversely, in two
cities where soil lead levels were mainly less than 1,000 m g / K g , no substantial decrease in blood leads
could be detected f o l l o w i n g soil remediation. As noted earlier, 99% of all p r o p e r t i e s te s ted in Phase III at
the V B / I 7 0 site have soil lead concentrations below 700 m g / K g , with only three prop er t i e s being above
1,000 m g / K g . A l s o recall that, at the V B / I 7 0 site, avai lable data indicate that only about 34% of the mass
of interior dust appears to be derived from yard soil. Thus , it appear s that neither of the two condi t ions
needed for soil removal to be e f f e c t i v e are l ike ly to a p p l y at most propert ie s at the V B / I 7 0 site.

C o m p l i a n c e with A p p l i c a b l e or Relevant and A p p r o p r i a t e Requirements

All of the remedial alternatives evaluated in the comparative analysis would be expected to
comply with ARARs. ARARs relating to the generation of fug i t iv e dust and lead concentrations in
ambient air would be a p p l i c a b l e to the range of engineering actions under evaluation. A l t h o u g h the
potent ial exists for dust generation during soil t i l l i n g and excavation, and transport and b a c k f i l l i n g
J:\010085x\Final Report\FS Report.doc October 2001
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act ivi t i e s , engineering controls would be readi ly implementab l e and e f f e c t i v e to achieving compl iance
with the a p p l i c a b l e regulations. ARARs re la t ing to the characterization, transport and d i s p o s a l of s o l id
wastes would be a p p l i c a b l e for excavated s o i l s and would be met by standard construction and
transportat ion practices.

Shor t-Term E f f e c t i v e n e s s

Alternat ive 3 provides the highest level of short-term e f f e c t i v e n e s s . S o i l removal actions could
be quickly and e f f e c t i v e l y implemented with l i t t l e risk to workers or the community. I m p l e m e n t a t i o n of
the community heal th program would be expected to be e f f e c t i v e in managing the risks in other port ions
of the site related to lead and arsenic in soils due to the components of education, biomonitoring, soil
s a m p l i n g and analysis, and response actions when warranted.

Alternat ive 2 provides a s l i g h t l y lower level of short-term e f f e c t i v e n e s s than A l t e r n a t i v e 3,
pr imari ly because t i l l i n g / t r e a t m e n t actions would be delayed while t r e a t a b i l i t y t e s t ing was p er f ormed and
because there would be some uncertainties with the immediate e f f e c t i v e n e s s of the t i l l i n g / t r e a t m e n t
activities due to lack of data on lead concentrations with d e p t h and at d i f f e r e n t locations in the targeted
yards.

Alternat ive 4 prov ide s a s l i g h t l y lower level of short-term e f f e c t i v e s than Alternat ive 3, pr imar i ly
because addi t ional removals at proper t i e s with arsenic EPCs greater than 128 m g / K g would entail greater
risks due to the larger scope of removal actions and transportation of excavated soil and clean back f i l l
through neighborhood streets, while not contribut ing to addi t i onal long-term pro t e c t i on of human health
as set out by the requirements of the RAOs.

Alternat ive 5 would provide the lowest level of short-term e f f e c t i v e n e s s because of increased
risks to workers and the community due to the long-term operation of heavy equipment in the res idential
areas and by truck t r a f f i c associated with transportation of excavated soil o f f s i t e and import of clean
b a c k f i l l ( a p p r o x i m a t e l y 43,000 truck t r i p s would be required).
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Long-Term E f f e c t i v e n e s s and Permanence

Alternative 5 would provide the highest level of long-term e f f e c t i v e n e s s and permanence against
risks associated with s o i l s , because all soil with lead or arsenic EPCs above l eve l s of concern would be
removed f r om the site. However, from a community per spe c t iv e it may not provide the highest overall
protec t ion since it is l i k e l y that there are other sources of lead (such as lead-based pa in t) , which would
not be evaluated and the occurrence of soil pica behavior would not be a f f e c t e d . Alt e rna t iv e s 2, 3 and 4
would provide a high level of long-term e f f e c t i v e n e s s by addres s ing so i l s with lead or arsenic EPCs at
l eve l s above risk-based ob j e c t i v e s by t i l l i n g and treatment and/or removal. Risks associated with
remaining yard s o i l s would be e f f e c t i v e l y managed by implementat ion of a community health program
under these alternatives. The program would provide the add i t i ona l b e n e f i t to the community of
p r o v i d i n g a mechanism for i d e n t i f y i n g sources of lead exposure other than s o i l s and abatement
(abatement of exterior l ead-paint would be per formed under this program if s o i l s at a p r o p e r t y are an
issue, or by referral to another program if s o i l s are not an issue), and a program to reduce the l i k e l i h o o d
of soil pica behavior in ch i ldren within V B / I 7 0 .

Reduction of T o x i c i t y , M o b i l i t y or Volume Through Treatment

Alterna t iv e s 3, 4 and 5 do not contain a treatment component and there fore Alternat ive 2 would
result in the highest reduction of tox ic i ty and mob i l i ty due to treatment. However, there are uncertainties
with the treatment process and s i t e - s p e c i f i c t e s t ing would have to be p er f ormed to evaluate the chemical
form and a p p l i c a t i o n rate of p h o s p h a t e and to evaluate the overall treatment e f f e c t i v e n e s s once
implement ed .

I m p l e m e n t a b i l i t y

Alternat ive s 3,4 and 5 would be readily impl ementab l e with standard equipment and services,
and adequate personnel would be r eadi ly available for this type of work. The construction t echnologie s
required to implement these alternatives are commonly used and w i d e l y accepted. For A l t e r n a t i v e 2,
t i l l i n g of residential s o i l s may be d i f f i c u l t to implement. Areas of access ible so i l s within yards are
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re la t ive ly small and t y p i c a l l y have f ea ture s such as trees or large shrubs, which would make access and
impl ementa t i on of d e e p t i l l i n g d i f f i c u l t unless the features were removed and rep laced . It is l i k e l y that
due to access constraints t i l l i n g would have to be per formed using ro t o t i l l e r s , which t y p i c a l l y have a
working dep th of about 6 inches. Lead concentrations with dep th have not been generated for the target
p r o p e r t i e s and if de eper t i l l i n g is f ound to be necessary to meet the RAOs it would be d i f f i c u l t to
implement.

Cost

Estimated costs for each alternative considered in the comparative analysis are shown below.
T h e s e costs include direct and indirect capital costs and review costs for 30 years (there are no operation
and maintenance costs associated with any of the al ternatives).

Slili:!!^
Alternat ive 2
Alternat ive 3
Alternat iv e 4
Alternative 5

a i i l l l M t S ^ilil^^s^i^^^^i^^fe^^fe^ii
10.6
11.1
17.5

61 .0")

Note: (1) Of thi s amount, a p p r o x i m a t e l y $15.6 m i l l i o n is associated with remediat ion of proper t i e s with arsenic EPCs above 47
m g / K g but below 128 t n g / K g .

All alternatives meet the threshold requirements of pro t e c t i on of human health and compl iance
with ARARs. Alternative 3 provides a greater level of overall certainty for pro t e c t ing human health
compared to Alternat ive 2 and entai l s lower costs than Alternat ive s 4 and 5.
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1.0 INTRODUCTION

T h i s document presents t h e F e a s i b i l i t y S t u d y (FS) for t h e O f f - F a c i l i t y S o i l s Operable Unit o f t h e
Vasquez Boulevard and Int er s t a t e 70 (VB/I70) S u p e r f u n d S i t e located in the north-central section of
Denver, Colorado. The purpo s e of the FS is to i d e n t i f y and evaluate a range of remedial alternatives to
address human health concerns associated with po t ent ia l exposure to contaminated s o i l s and homegrown
vegetables in res idential yards. T h i s FS has been prepared in accordance with EPA O f f i c e of S o l i d Waste
and Emergency Response ( O S W E R ) Directive 9355.3-01, Guidance for Conduc t ing Remedial
I n v e s t i g a t i o n s and F e a s i b i l i t y S t u d i e s Under C E R C L A , (EPA, 1988a).

1.1 S i t e Des cr ip t i on

The V B / I 7 0 site covers an area of a p p r o x i m a t e l y f our square mile s in north-central Denver,
Colorado. For the purpo s e of investigation and remedy deve l opment , the site has been d iv id ed into 3
operable units (OUs). The res idential soi l s evaluated in thi s report are known as the O f f - F a c i l i t y S o i l s
Operable Unit 1 (OUI) portion of the site. The locations of the former Omaha & Grant S m e l t e r and Argo
S m e l t e r are i d e n t i f i e d as O n - F a c i l i t y S o i l s OU2 and OU3, re spec t ive ly. The site is composed of a
number of neighborhoods that are large ly re s ident ial , in c lud ing S w a n s e a / E l y r i a , Clayton, Co l e , and
portions of G l o b e v i l l e . Most residences at the site are s i n g l e - f a m i l y d w e l l i n g s , but there are also some
m u l t i - f a m i l y homes and apartment bu i ld ing s . There are a p p r o x i m a t e l y 4,000 re s ident ia l proper t i e s within
the site boundaries. The site also contains a number of schools, parks, and p l a y g r o u n d s , as well as
commercial and industrial proper t i e s .

1.2 OUI P r o j e c t H i s t o r y

The site came to the attention of the U . S . Environmental Protect ion Agency (USEPA) f o l l o w i n g
s tudies directed by the Colorado Department of P u b l i c H e a l t h and Environment ( C D P H E ) at the nearby
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G l o b e S m e l t e r . T h e s e s tudies had i d e n t i f i e d elevated concentrations of arsenic and/or lead in re s idential
yards within G l o b e v i l l e , and also extending into the Elyria and Swansea ne ighborhoods ( W a s h i n g t o n
Group, 2001).

The U S E P A Emergency Response Program conducted two removal a s s e s sment- sampl ing
programs, known as Phase I and Phase II, at res idential proper t i e s within the V B / I 7 0 study area during
1998. The s a m p l i n g results at 18 proper t i e s warranted time critical soil removal based on surface soil
concentrations exceeding 450 m g / K g arsenic or 2,000 m g / K g lead (USEPA, 1998).

Based on the Phase I and Phase II re sul t s , the U S E P A determined that residential proper t i e s
within the V B / I 7 0 site contained so i l s with arsenic or lead at l ev e l s that could present human health
concerns over long-term exposures. On this basis, the site was p r o p o s e d for l i s t i n g and was added to the
N a t i o n a l Priori t i e s List (NPL) on July 22,1999.

A study and two a d d i t i o n a l inves t igat ions were per f ormed between 1998 and 2000 in support of
the Baseline Human H e a l t h Risk Assessment:

• Physico-Chemical Characterization S t u d y
• Residential Risk Based S a m p l i n g I n v e s t i g a t i o n
• Phase I I I F i e l d Inve s t iga t i on

The Physico-Chemical Characterization S t u d y conducted analyses on ex i s t ing Phase I soil
sample s to generate supp l ementary data on the physical and chemical characteristics of the sur face s o i l s ,
i n c l u d i n g the r e la t i on sh ip between bulk and f ine soil f rac t i ons , contaminant phases and p a r t i c l e sizes, and
the in vitro b ioacce s s ib i l i ty of arsenic and lead in site soils.

The Residential Risk-Based S a m p l i n g Inve s t i ga t i on involved c o l l e c t i o n of s o i l , dust , paint , tap
water, vegetables , and bio logical sample s and analysis for arsenic, lead, cadmium, and zinc.
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The Phase III Inve s t i ga t i on was p lanned in early 1999 and implemented between Augus t 1999
and November 2000. The inves t igat ion f o cu s ed on residential surface soil s ampl ing but also inc luded
indoor dust s a m p l i n g , garden soil and vege tab l e s ampl ing , and school and park sampl ing. The s a m p l i n g
program i n i t i a l l y targeted those proper t i e s that had not been sampl ed during the 1998 Phase I or Phase II
events, and subsequently encompassed all res idential proper t i e s a f t e r the U S E P A determined that the
Phase I and Phase II sampl ing des ign was inconsistent with the s t a t i s t i c a l l y based Phase III de s ign, and
that the earlier result s were too l imi t ed to s uppor t a re l iab l e risk assessment. Based on the re su l t s of the
Phase III inves t igat ion, time critical removals were per formed at an addi t ional 30 proper t i e s where
arsenic concentrations exceeded 400 m g / K g as the 95% upper conf idence l imit of the yard average.

Data generated from these investigations are reported in the Remedial Inves t igat ion (RI) report
(Wash ing ton Group, 2001), which was issued in f ina l f orm in July 2001. The Baseline Human H e a l t h
Risk Assessment was issued in f inal f orm in August 2001 ( U S E P A , 200 la).

1.3 Report Organization

The organization of the FS and a brief d e s cr ip t i on of the contents of each section are presented
below.

Executive Summary

The Executive Summary provides a brief overview of the FS.

Section 1.0- Introduct ion

The introduct ion includes a descript ion of the site, a brief history of the p r o j e c t for OU1, and
describes the overall structure of this FS document.
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S e c t i o n 2.0 - Summary of RI F i n d i n g s

T h i s section provide s a summary of data and in f ormat i on f r o m the RI relevant to the
i d e n t i f i c a t i o n and evaluation of remedial alternatives for V B / I 7 0 OU1.

Sect i on 3.0 - Remedial Action Obj e c t iv e s

T h i s section provide s the Remedial Action Objec t ive s (RAOs) for OU1. The RAOs are
d e v e l o p e d based on the exposure pathways and contaminants of concern. Prel iminary remediation goal s
are also e s tabl i shed based on the exposure pathways and contaminants of concern and on a pre l iminary
i d e n t i f i c a t i o n of po t ent ia l a p p l i c a b l e or relevant and a p p r o p r i a t e requirements (ARARs).

S e c t i o n 4 . 0 - I d e n t i f i c a t i o n and Screening of Remedial T e c h n o l o g i e s and Process Options

T h i s section presents the development of General Response Actions , and i d e n t i f i c a t i o n and
screening of remedial t e chnologi e s and process options. The remedial t echnologie s and process op t i on s
are screened in two stages. In the f i r s t screening step, t echnologie s that have l imi t ed or no potent ial for
impl ementa t i on at the site are e l iminated. Remedial t echnologie s and process opt ions that pass the initial
screening test are sub j e c t ed to a second, more rigorous, screening evaluation of their ant i c ipated
e f f e c t i v e n e s s , potent ial i m p l e m e n t a b i l i t y and relative cost. The remedial t echnologie s and process
opt ions that survive the screening are carried forward for consideration in the deve lopment of remedial
alternatives , as described in S e c t i o n 5.0

Sect i on 5.0 - Development of Remedial Alternat ive s

T h i s section provides a de ta i l ed de s cr ip t ion of the f i v e remedial alternatives d e v e l o p e d for
V B / I 7 0 OU1. The alternatives are d e v e l o p e d by assembling log i ca l combinations of the remedial
t e chnologi e s and process op t ions that survived the screening process, described in Sec t i on 4.0.
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S e c t i o n 6.0 - Detailed Analy s i s of Remedial Alternat iv e s

T h i s section presents the detailed analyses of each of the remedial alternatives. The alternatives
are evaluated against the thre shold and primary balancing criteria s p e c i f i e d in the N a t i o n a l Contingency
Plan (NCP) and FS guidance to ensure that the selected alternative w i l l : protect human health and the
environment; c o m p l y with or include a waiver of ARARs; be c o s t - e f f e c t i v e ; u t i l i z e permanent so lut ions
to the maximum extent prac t i cable; and address the statutory pre f erence for treatment as a pr inc ipa l
element.

S e c t i o n 7.0 - Comparat ive Analys i s

T h i s section presents a comparative analysi s of the remedial alternatives. The purpo s e of this
analysis is to compare the advantages and di sadvantage s of each remedial alternative brought f o r t h in the
de ta i l ed analysis , described in Sect ion 6.0. The comparison f o cu s e s on the s i g n i f i c a n t areas of d i f f e r e n c e ,
e s p e c i a l l y i d e n t i f i c a t i o n of any alternative that is c learly superior in meeting the requirements of an
evaluation criterion.

S e c t i o n 8.0 - References

T h i s section l i s t s references and data sources that were used to d e v e l o p the FS report.
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2.0 S U M M A R Y OF RI FINDINGS

T h i s section provide s a summary of data and in format ion f r o m the RI ( W a s h i n g t o n Group, 2001)
relevant to the i d e n t i f i c a t i o n and evaluation of remedial alternatives for VB/I70 OU1.

2.1 S t u d y Area Inve s t i ga t i on s

As discussed in Section 1.0, a study and two investigations were performed between 1998 and
2000 in support of the Baseline Human H e a l t h Risk Assessment:

• Physico-Chemical Characterization S t u d y
• Residential Risk Based S a m p l i n g I n v e s t i g a t i o n
• Phase I I I F i e l d I n v e s t i g a t i o n

The Physico-Chemical Characterization S t u d y conducted analyses on ex i s t ing Phase I soil
s a m p l e s to generate supp l ementary data on the phys i ca l and chemical characteristics of the surface so i l s ,
inc lud ing the r e la t i on sh ip between bulk and f i n e soil fract ions , contaminant phases and par t i c l e sizes, and
the in vitro b i oacc e s s i b i l i ty of arsenic and lead in site soils. Pertinent conclusions from this s tudy were:

• The primary chemical phase of arsenic in site s o i l s is arsenic tr iox ide , while lead
is present as lead pho spha t e , lead arsenic oxide and lead manganese oxide.

• Both arsenic and lead predominant ly exist in p a r t i c l e s which range f rom less than
5 to 49 micrometers in size; lead is also cons i s t ent ly found in p a r t i c l e s 50-149
micrometers in size.

• The relative percent b ioacce s s ib i l i ty (which is related to, but is not the same as,
relative b i oava i lab i l i ty) ranges between 3-26% for arsenic and 64-83% for lead.

The Residential Risk-Based S a m p l i n g I n v e s t i g a t i o n involved c o l l e c t i on of soi l , dust, pa int , tap
water, vegetables , and b io l og i ca l s ampl e s . S o i l sample s were co l l e c t ed from f i v e p r o p e r t i e s where time
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critical soil removal was warranted and from three other proper t i e s on a f i v e - f o o t grid and analyzed for
arsenic, l ead , cadmium, and zinc. A d d i t i o n a l sampl ing was p e r f o r m e d at eighteen proper t i e s that
warranted time critical removal. Where po s s i b l e , garden soil sample s , vegetable sampl e s , and dust
sampl e s f rom l iving areas and attics were co l l e c t ed and analyzed for arsenic, cadmium, l ead , and zinc. At
these homes, paint and tap water sample s were col lec ted and analyzed for lead. Biolog i ca l sample s of
b lood , hair and urine were co l l e c t ed from f i f t e e n residents f rom six propert i e s . The urine and hair
sample s were analyzed for arsenic. The blood samples were analyzed for lead. The inves t igat ion
resulted in the f o l l o w i n g pr inc ipa l f i n d i n g s :

• Several proper t i e s show large variations in surface soil concentrations within the
proper ty , and a marked change in arsenic and lead concentration at the proper ty
boundary as compared to concentrations on the immed ia t e ly adjacent property.

• Metal s concentrations decrease with d e p t h and general ly are highest in the f i r s t
two inches of soil.

• A l t h o u g h the data set is too small to draw d e f i n i t e conclusions, the dust s ampl ing
result s suggest that outdoor soil is not a major determinant of arsenic or lead
leve l s in indoor dust in l iving areas. There is also no s i gn i f i can t correlation for
arsenic or lead between the concentration in l i v i n g space dust and attic dust.

• Lead was detected in paint at most locations where paint was s a m p l e d , with 130
out of 144 samples having values above 1 mg/cm^. These data suggest that
interior and/or exterior leaded paint might be a source of lead exposure in area
chi ldren, either d i r e c t l y (by paint chip inges t ion), or i n d i r e c t l y (by ingest ion of
dust or soil containing paint ch ip s) (USEPA, 200la).

• The biomonitoring data do not suggest that exposure level s to lead and arsenic in
the ind iv idual s tested were s i g n i f i c a n t l y greater than normal. Because of the
small number of par t i c i pan t s , these biomonitoring data must be interpreted with
caution.

The Phase III Inve s t iga t i on was planned in early 1999 and implemented between August 1999
and November 2000. The invest igation f o cu s ed on residential surface soil s ampl ing , but also inc luded
indoor dust s a m p l i n g , garden soil and vegetable sampl ing , and school and park sampl ing. S o i l s a m p l i n g
within alleyways was p lanned but not implemented due to a lack of unpaved a l l ey s in the study area. The
s a m p l i n g program i n i t i a l l y targeted those proper t i e s that had not been sampled during the 1998 Phase I or
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Phase II events, and subsequently encompassed all residential proper t i e s a f t e r the USEPA determined that
the Phase I and Phase II s a m p l i n g design was inconsistent with the s t a t i s t i c a l l y based Phase III de s ign,
and that the earlier results were too limited to support a reliable risk assessment. During Phase III, a total
of 3007 proper t i e s were sampl ed , i n c l u d i n g 2989 residential proper t i e s , ten schools , seven parks, and one
government proper ty . Garden vegetables and soi l s were sampled at 19 proper t i e s and indoor dust was
co l l e c t ed at 75 proper t i e s . The inves t igation succeeded in gaining access to and s a m p l i n g 76% of all
re s ident ial p r o p e r t i e s within the study area.

Residential surface s o i l s (0-2 inches) were characterized by co l l e c t i on of three ten-point
composi te s and analysis of the bulk f rac t i on for arsenic and lead using an energy di sper s ive x-ray
fluorescence (XRF) spectrometer. The thirty sub samples were collected from locations equally
dis tr ibuted throughout the yard and were s equent ia l ly grouped into composi te s such that each of the three
compos i t e s represented an average concentration over the entire yard. Indiv idua l grab surface soil
sampl e s were later co l l e c t ed at 119 proper t i e s to evaluate whether observed values approach the
theoretical arsenic hot spot concentration, which could present unaccep tab l e risks if a large mass of soil
from such a hot spot were to be ingested in a short time frame.

All Phase III analytical results were reviewed and va l ida t ed against quali ty control criteria
s p e c i f i e d in the EPA-approved Quali ty Assurance Pro j e c t Plan to confirm that the data quality ob j e c t ive s
were met. T h i s data set resulted in the f o l l o w i n g princ ipal f i n d i n g s pert inent to i d e n t i f i c a t i o n and
evaluation of remedial alternatives:

• The major i ty of propertie s have low levels of arsenic. Thirty-one percent of the
proper t i e s have the 95% upper conf idence of the mean either being below the
method detection limit of 11 m g / K g , or near the method detection limit.

• Ninety-one percent of the propert ie s contain mean lead concentrations below the
EPA screening level for lead in soil of 400 m g / K g .

• It is estimated that background levels of arsenic are well-characterized as a
lognormal di s tribution with a mean of 8 m g / K g and a standard deviation of 3.6
m g / K g . Based on this, background levels may range up to about 15 m g / K g or
s l i g h t l y higher (USEPA, 2001a).
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Lead l ev e l s in bulk soi l s range from below the detec t ion l imit (about 52 m g / K g )
up to a maximum of more than 1,000 m g / K g . If it is assumed that the u p p e r
range of lead concentrations re sul t ing from natural and area-wide anthropogenic
sources is about 400 m g / K g , then the mean of all s ampl e s that are less than 400
m g / K g is about 195 m g / K g .
There is only a weak correlation between the occurrence of elevated lead and
elevated arsenic in soil, sugge s t ing that the main sources of lead and the main
sources of arsenic in yard soil are not l i k e l y to be the same.
Some residential proper t i e s contain arsenic at concentrations s u b s t a n t i a l l y higher
than the expected natural levels. Propert i e s with elevated l eve l s of arsenic occur
at w ide ly scattered locations across the site with no clear spatial pattern. At an
a f f e c t e d proper ty, the contamination appears to be d i s tr ibu t ed across the yard
area, with a f a i r l y clear boundary between the a f f e c t e d proper ty and the ad ja c en t
property. The chemical f orm of arsenic at these p r o p e r t i e s is pr edominant ly
arsenic trioxide (USEPA, 200la).
Lead also occurs at elevated levels in soil at some re s ident ia l proper t i e s .
Elevations occur in all neighborhoods of the site, but l ev e l s tend to be higher on
the western part of the site than the eastern part.
Concentrations of arsenic and lead in indoor dust and garden vegetable s remain
re la t ive ly consistent over a wide range of yard soil concentrations.
Mean arsenic concentrations in surface so i l s in schools and parks range f rom
below the method detect ion limit of 11 m g / K g to 26 m g / K g . The mean lead
concentrations range f rom 67 to 256 m g / K g .

2.2 N a t u r e and Extent of Contamination

The Phase III data were evaluated using s tat i s t i cal methods to characterize the nature and extent
of arsenic and lead contamination and to evaluate po t en t ia l historical sources. A variogram analysi s
examined the spatial continuity and trends of arsenic and lead. A kriging analys i s was p e r f o r m e d to
i d e n t i f y whether or not spat ia l patterns are random or continuous. T h e s e analyses indicated the
f o l l o w i n g :
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Variogram graphs at the V B / I 7 0 site do not exhibit structures s imilar to those
found at other environmental sites that have sources of contamination where
wind is a s i gn i f i can t d i sp er s i on mechanism (i.e., s i tes where the pr inc ipa l source
of contamination is d epo s i t i on of air emissions).
For arsenic, numerous small areas of soil concentrations greater than 300 m g / K g
were found. These areas are wide ly d i s t r i bu t ed and f a i r l y randomly scattered.
Distinct lineations are not present, nor are the f ea ture s re s embl ing concentric
bands of decreasing concentrations as one moves away from the former smelter
areas. T h i s suggests that the emplacement mechanism for arsenic did not occur
on a regional scale (i.e., from depos i t ion of air emissions), but rather took place
in random, i solated pocket s of the site.
Lead shows a more s p a t i a l l y structured nature to the contamination. Lead
concentrations in soi l s closest to the former smelter sites are genera l ly the
highes t , with a re lat ively systematic reduction in concentrations as one moves
away radial ly f rom the area of the former smelters. The kriged geo s ta t i s t i ca l
model for lead indicates both regional emplacement (i.e., d e p o s i t i o n of air
emiss ions) and random emplacement, l i k e ly ind i ca t ing the e f f e c t of other urban
sources, such as lead paint.

2.3 Baseline H u m a n H e a l t h Risk Assessment

The risk assessment used data generated under the Phase III F i e l d I n v e s t i g a t i o n , supp l ement ed by
the re su l t s of the Physico-Chemical S o i l Characterization and Residential Risk Based S a m p l i n g programs
and two addit ional studies on the relative b ioavai labi l i ty of lead and arsenic in so i l s f r om the V B / I 7 0 site
(USEPA, 2001b and 2001c). The assessment i d e n t i f i e d the f o l l o w i n g po t ent ia l heal th risks to res idents at
the site, assuming that no remedial actions are conducted.

Arsenic

In some cases, levels of arsenic hi yard soil are s u f f i c i e n t l y elevated to pose a reasonable
maximum exposure (RME) excess l i f e t i m e cancer risk above a level of IE-04. Based on current data,
about 3 percent of all proper t i e s fall into this category. Monte Carlo m o d e l i n g per f ormed as part of the
uncertainty analysis in the Baseline Human H e a l t h Risk Assessment indicates that the RME point
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estimate is located at or about the 99^ percentile of the probabi l i ty di s tr ibut ion of risk. Non-cancer risks
f rom chronic or sub-chronic RME exposures to arsenic are also above a level of human health concern at
some proper t i e s . All of these proper t i e s are also predi c t ed to have RME cancer risks above IE-04.

Screening level calculations suggest that high level intake of soil associated with pica behavior in
chi ldren might be of acute non-cancer concern at a large number of proper t i e s at the site. Because data
are so sparse on the actual magnitude and frequency of soil p i ca behavior, and considering that
d i s cu s s ions continue to occur nat ional ly on the most appropr ia t e acute Reference Dose (RfD) for arsenic,
it is d i f f i c u l t to j u d g e which (if any) of these proper t i e s should be considered to be an authentic acute
health risk to children. In this regard, it should be noted that even though many p e o p l e are exposed to
arsenic l eve l s in s o i l s that are pred i c t ed to be of acute concern, both within the V B / I 7 0 site and elsewhere
across the country and around the world, to the best of USEPA's knowledge, there has never been a
s ingle case of acute arsenic toxic i ty reported in humans that was at tr ibutable to arsenic in soil . T h u s ,
these results for the acute pica scenario are considered to be e spec ia l ly uncertain, since they predict a
very substantial risk for which there is no corroborating medical or e p i d e m i o l o g i c a l evidence.

Lead

Using EPA's IEUBK model (adjus t ed with s i t e- spec i f i c data on lead in dust and on the relative
b i oava i lab i l i ty of lead in s o i l s ) to evaluate the risk to children, it is e s t imated that about 45% of residences
have l ev e l s that exceed USEPA's health-based goal (no more than a 5% chance that a chi ld or group of
s imi lar ly exposed children will have a blood lead value above 10 u g / d L ) . Of these, many (about 71%)
have mean lead concentrations lower than 400 m g / K g (the USEPA screening level for lead in soil). Thi s
is mainly because the s i t e - s p e c i f i c relative b i oava i lab i l i ty for lead (84%) is higher than the IEUBK model
d e f a u l t value (60%).

In order to he lp determine whether the IEUBK model is y i e l d i n g r e l iab l e p r e d i c t i o n s at the
V B / I 7 0 site, U S E P A compared the IEUBK model predictions to actual observations of blood lead levels
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in the p o p u l a t i o n of chi ldren currently living at the site. Even though the available data are f rom s tudie s
that were not designed to support risk assessment, they do support the f o l l o w i n g :

A. Elevated blood lead level s occur in chi ldren re s id ing within the site.
B. S o i l is not l i k e l y to be the main source of elevated blood lead l eve l s .
C. Elevations are not clearly d i f f e r e n t from areas outside V B / I 7 0 .

In order to investigate the uncertainty of the IEUBK model predict ions, U S E P A performed
alternate IEUBK modeling by revising the model parameters using newly publ i shed data. Using the
most-recent data available on soil intake rates by children measured during a study by Stanek and
Calabrese (Stantek & Calabrese, 2000), the IEUBK model pred i c t s that there are no residences where
USEPA's health based goal wi l l b e exceeded.
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3.0 REMEDIAL ACTION OBJECTIVES

T h i s section provide s the RAOs for V B / I 7 0 OU1. Exposure pathways and contaminants of
concern i d e n t i f i e d in the Baseline Human H e a l t h Risk Assessment are described in Sec t i on 3.1. S e c t i o n
3.2 provides a pre l iminary evaluation of potential ARARs. Based on these f a c t o r s and site condit ions,
RAOs are provided in Sec t i on 3.3. Prel iminary remediation goal s ( P R G s ) are e s t a b l i s h e d , as described in
Sec t i on 3.4. PRGs are genera l ly med ium-spe c i f i c chemical concentrations that wil l pose no unacceptable
threat to human health and the environment.

Under CERCLA, the U S E P A es tabli shed an evaluation process for s e l e c t ing remedies that are
protective of human health and the environment, maintain such protec t ion over time, and minimize the
amount of untreated waste. EPA guidance in O S W E R Directive 9355.0-30, "Role of the Basel ine Human
H e a l t h Risk Assessment in S u p e r f u n d Remedy S e l e c t i o n Decisions" s tates that where the cumulative
carcinogenic site risk to an individual based on reasonable maximum exposure for both current and fu tur e
land use is less than 10~4, and the non-carcinogenic hazard quotient is less than 1, remedial action
genera l ly is not warranted.

As discussed in S e c t i o n 2.3, estimated human heal th risks at some individual p r o p e r t i e s within
the site exceed these l eve l s and there fore remedial action is warranted at these proper t i e s . Remedial
alternatives are d e v e l o p e d to reduce exposure to a c c ep tab l e l ev e l s (i.e., pre l iminary remediation goa l s) at
proper t i e s where actions are warranted.

T h e N C P i d e n t i f i e s th e f o l l o w i n g a s acceptable exposures:

For non-carcinogens, an acceptable exposure is one that incorporates an adequate
margin of s a f e t y so that human p o p u l a t i o n s , inc lud ing sensitive subgroups such
as chi ldren and pregnant women, may incur the exposure without adverse e f f e c t s
during a l i f e t i m e or a part of a l i f e t i m e .
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For carcinogens, the remedial goal should correspond to a risk value that f a l l s
within the range of 10~4 and 10"6 excess l i f e t i m e cancer risk.

3.1 Exposure Pathways and Contaminants of Concern

Based on the f i n d i n g s of the risk assessment, the exposure pathways of concern for adult
residents in V B / I 7 0 OU1 are long-term incidental ingestion of soil and dust in and about the home and
yard, and long-term ingestion of home-grown vegetables. For children, the exposure pathways of
concern are short-term incidental ingest ion of soil in the yard and of indoor dust. A l s o for pica chi ldren,
there is a concern about short-term high intake of yard soil that is associated with soil p ica behavior. The
contaminants of concern are arsenic and lead.

3.2 A p p l i c a b l e or Relevant and A p p r o p r i a t e Requirements

T h i s section provides a pre l iminary evaluation of potent ial ARARs that may be pertinent to
remedial actions at V B / I 7 0 OU1. F e d e r a l s tandards, requirements, criteria or l imi ta t i on s that are
determined to be legal ARARs must be met by remedial actions, as required by CERCLA ( S e c t i o n
121(d)(2)(A)). A l s o , S t a t e ARARs must be met if they are more stringent than F e d e r a l requirements.

ARARs are designed to assure that po t en t ia l remedial actions at a site are protec t ive of human heal th and
the environment, c o s t - e f f e c t i v e , and use permanent so lut ions , alternative treatment t e chnolog i e s or
resource recovery t e chnologie s to the maximum extent prac t i cab l e (EPA, 1988a). The S u p e r f u n d
Amendments and Reauthorization Act (SARA) requires that any hazardous substance or p o l l u t a n t
remaining on a site must meet the level or standard of control that is e s tabl i shed by the ARARs for that
site, unless the ARAR is waived.
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A p p l i c a b l e requirements are d e f i n e d by the NCP as those c l eanup s tandards , s tandards of control,
and other substantive environmental protect ion requirements, criteria, or l imi ta t i on s p r o m u l g a t e d under
Federa l or S t a t e law that s p e c i f i c a l l y address a hazardous substance, p o l l u t a n t , contaminant, remedial
action, l o ca t ion, or other circumstances at a site (40 CFR 300.5).

A l t h o u g h a requirement may not be a p p l i c a b l e as a matter of law, it may s t i l l be relevant and
a p p r o p r i a t e . A requirement is deemed relevant and appropr ia t e if it regulates or addre s s e s prob l ems or
s i tuations s u f f i c i e n t l y s imilar to those encountered such that it is well suited to that part i cu lar site.
Determination of whether a requirement is relevant and appropr ia t e is s i t e - s p e c i f i c and determined by
p r o f e s s i o n a l j u d g m e n t based on the characteristics of the remedial action, the hazardous substances
present at the site, and the physical circumstances of the site and of the release. In add i t i on , only a
portion of a requirement may be deemed relevant and a p p r o p r i a t e (EPA, 1988b).

C o m p l i a n c e with all requirements found to be a p p l i c a b l e or relevant and a p p r o p r i a t e is required
under SARA. A waiver f r o m an ARAR may be obtained under certain circumstances (CERCLA
S e c t i o n 1 2 1 ( d ) ( 4 ) ) . Other CERCLA statutory requirements, such as the requirement that remedies be
protec t ive of human hea l th and the environment, cannot be waived. CERCLA Sec t i on 1 2 1 ( d ) ( 2 ) ( A )
s p e c i f i c a l l y l imi t s the scope of State ARARs to s tandards, requirements, criteria, or l imi ta t i on s under
environmental or f a c i l i t y s i t ing laws that are promulgated and more stringent than F e d e r a l requirements.

ARARs are grouped into three categories:

• Chemical S p e c i f i c ;
• Location S p e c i f i c ; and
• Action S p e c i f i c .

The NCP i d e n t i f i e s a f our th category of information termed "to be considered" (TBC) when
evaluating appropr ia t e remediation goal s or approaches. T h i s f o u r t h category general ly inc lude s F e d e r a l
and S t a t e advisories, criteria or guidance that are not ARARs, and while not l e g a l l y b inding may be
u s e f u l in d e v e l o p i n g CERCLA remedies (see 40 CFR 300.400(g)(3)).
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The f o l l o w i n g sections provide a discussion of those requirements that have s i g n i f i c a n t po t ent ia l
to be a p p l i c a b l e or relevant and appropr ia t e to remedial actions at VB/I70 OU1.

3.2.1 Potential C h e m i c a l - S p e c i f i c ARARs

C h e m i c a l - s p e c i f i c requirements are based on health- or risk-based concentration l i m i t s or
di scharge l imi ta t i on s in environmental media (i.e., water, s o i l , air) for s p e c i f i c hazardous chemicals.
T h e s e requirements may be used to set cleanup l ev e l s for the chemicals of concern in the de s ignated
media or to set a s a f e level of releases where releases occur as part of the remedial activity.

Sources for po t en t ia l target c l eanup level s include selected s tandards , criteria, and g u i d e l i n e s that
are t y p i c a l l y considered ARARs for remedial actions conducted under C E R C L A . Potent ial chemical-
s p e c i f i c ARARs are presented in T a b l e 3-1 and discussed in d e ta i l below.

3.2.1.1 Nat iona l Ambient Air Quali ty S t a n d a r d s

T y p i c a l l y , only major sources of air emissions ( d e f i n e d in Sec t i on 112 of the Clean Air Act as
any source of toxic air p o l l u t a n t that emits or has the potential to emit 10 tons per year of any l i s t e d
hazardous air p o l l u t a n t , or a combination of l i s t ed hazardous air p o l l u t a n t s of 25 tons of more) are subject
to the N a t i o n a l Ambient Air Quality S t a n d a r d s (NAAQS). Both lead and inorganic arsenic compounds
are l i s t ed as hazardous air p o l l u t a n t s in Sec t i on 112. NAAQS have been e s tab l i shed for 7 p o l l u t a n t s . Of
these, only lead and P M 1 0 are p o t e n t i a l l y of concern during remedial action at VB/I70 OU1. NAAQS
are impl ement ed through the F e d e r a l New Source Review Program and S t a t e I m p l e m e n t a t i o n Plans
(SIPs). The F e d e r a l New Source Review Program addresses only "major sources". Emissions f rom
S u p e r f u n d remedial actions involving soil remediation at other s imi lar sites did not q u a l i f y as "major
sources" due to the re la t ive ly short-term nature of the construction actions and to engineering controls
that are rout ine ly employed to minimize generation of f u g i t i v e dust. Emissions associated with the
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remedial actions under consideration at the site would be l imi t ed to f u g i t i v e dust emissions associated
with earth moving activities during construction. These activities would not constitute a major source.
T h e r e f o r e , attainment and maintenance of NAAQS pursuant to the New Source Review Program is not
a p p l i c a b l e . However, the standards relating to particulates and to lead are relevant and appropriate. The
a p p l i c a b i l i t y of requirements implemented through the SIP is di scussed below.

3.2.1.2 Colorado Air P o l l u t i o n Prevention and Control Act

Pursuant to the C o l o r a d o Air P o l l u t i o n Prevention and Control Act a p p l i c a n t s for construction
permit s are required to evaluate whether the proposed source will exceed NAAQS. Construct ion
activit ie s associated with the proposed remedial actions at the site w i l l be l imi t ed to generation of f u g i t i v e
dust emissions. Colorado regulates fug i t iv e emissions through Regulation No. 1. Compliance with
a p p l i c a b l e substantive provis ions of the Colorado air quali ty requirements would be achieved by adhering
to a f u g i t i v e emissions dust control plan prepared in accordance with Regulat ion No. 1. Moni tor ing
requirements, if any, necessary to achieve these s tandards would be addressed in thi s p l a n .

Regulation No. 8 sets emission l imi t s for lead f rom stationary sources. Potent ia l sources of lead
emissions associated with remedial action would not meet the d e f i n i t i o n of stationary sources, there fore
the regulat ions are not a p p l i c a b l e . However, the substantive port ions of the regulat ions would be relevant
and a p p r o p r i a t e . A p p l i c a n t s are required to evaluate whether the propo s ed ac t iv i t i e s would result in the
Regulation No. 8 lead standard being exceeded. The proposed remedial actions at the site are not
expected to exceed the emission l ev e l s for lead, al though some lead emissions may occur. C o m p l i a n c e
with Regulation No. 8 would be achieved by adhering to a f u g i t i v e emissions dust control plan prepared
in accordance with Regulation No. 1 (i.e., control of f u g i t i v e dust would result in adequate control of lead
emissions, because lead concentrations in soi l s are r e la t ive ly low). Monitoring requirements, if any,
necessary to achieve these s tandards would be addressed in this p lan.
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3.2.2 Potent ia l L o c a t i o n - S p e c i f i c ARARs

L o c a t i o n - s p e c i f i c ARARs are restrictions p laced on the type s of remedial activities that may be
implemented at par t i cu lar site locations. The location of a site may be an important f a c t o r in determining
the po t ent ia l impact of remedial actions on human health and the environment. T h e s e ARARs may
restrict or pr e c lude certain remedial actions or they may a p p l y only to certain port ions of a site. P o t e n t i a l
F e d e r a l l o c a t i o n - s p e c i f i c ARARs for the site are presented in T a b l e 3-2, and di scus sed below. The Stat e
did not i d e n t i f y any l o c a t i o n - s p e c i f i c ARARs ( C D P H E , 2001). As d i s cu s s ed , the OU is r e s ident ia l and
no pot ent ia l l o c a t i o n - s p e c i f i c ARARs have been i d e n t i f i e d .

3.2.2.1 S o l i d Was t e Regulat ions (RCRA S u b t i t l e D, 40 CFR Part 257)

The Resource and Recovery Act (RCRA) S o l i d Wast e Regula t ions prov ide general c l a s s i f i c a t i o n
criteria for so l id waste d i s p o s a l f a c i l i t i e s p er ta in ing to locations, which are within a certain prox imi ty to
airport s , f l o o d p l a i n s , we t lands , f a u l t areas, seismic impact zones, and unstable areas. Because remedial
alternatives being evaluated for the site do not include on-site management of excavated so i l s , RCRA
S u b t i t l e D is not a po t ent ia l l o c a t i o n - s p e c i f i c ARAR.

3.2.2.2 W e t l a n d s and F l o o d p l a i n Management

Federa l regulat ions governing wet lands would be a p p l i c a b l e if remedial act ivit ie s impact wetland
areas. S p e c i f i c a l l y , Executive Order 11990 requires the avoidance of long- and short-term impac t s
associated with the destruction or m o d i f i c a t i o n of wet lands. However, given that the d e f i n i t i o n of OUI is
res idential soi l s there are no we t lands within the V B / I 7 0 O U I . A l s o , on-site d i spo sa l is not a component
of any remedial alternative under consideration. T h e r e f o r e , the Order is not an ARAR.
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Executive Order 11988 on Protection of F l o o d p l a i n s requires that potent ial remedial ac t iv i t i e s be
conducted to avoid adverse long- and short-term impacts associated with the occupation or m o d i f i c a t i o n
of f l o o d p l a i n s . Because of the re s idential s e t t ing of the OU, this Order is not an ARAR.

3.2.2.3 Endangered S p e c i e s Act

The F e d e r a l Endangered S p e c i e s Act and State Nongame Endangered or Threatened S p e c i e s Act
provide protec t ion for threatened and endangered species and their habitats. Due to the urban s e t t ing of
the site and f o cu s of remedial alternatives on residential yards, the presence of threatened or endangered
spec ie s is h i g h l y unl ike ly. However, the Act s would be a p p l i c a b l e if endangered specie s were i d e n t i f i e d
and a f f e c t e d by the s e lec ted remedial alternative.

3.2.2.4 W i l d e r n e s s Act

The W i l d e r n e s s Act l i m i t s activities within areas de s ignated as wilderness areas or National
W i l d l i f e R e f u g e Systems. However, remedial activities being considered for the site will not impact any
de s ignated areas and the Act is not an ARAR.

3.2.3 Potent ial A c t i o n - S p e c i f i c ARARs

A c t i o n - s p e c i f i c ARARs are u s u a l l y t e chnology or activity-based requirements or l i m i t a t i o n s on
actions taken with respect to hazardous substances. T h e s e requirements are triggered by the remedial
activit ies selected to accompli sh a remedy. Because there may be several alternative actions for any
remedial site, d i f f e r e n t requirements may be e s tabli shed. The a c t i o n - s p e c i f i c requirements do not in
themse lve s determine the remedial alternative, rather, they indicate how a selected al ternative should be
implemented to achieve the requirement. T a b l e 3-3 l i s t s and describes potent ial Stat e a c t i o n - s p e c i f i c
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ARARs, which were provided by CDPHE in a let ter to U S E P A dated January 18,2001 ( C D P H E , 2001).
Potent ia l F e d e r a l a c t i on- sp e c i f i c ARARs are also l i s t ed on T a b l e 3-3. The regulations on these t ab l e s
represent potent ial ac t i on- spec i f i c ARARs for activities general ly encountered in hazardous substance
site remediation (e.g., generation, transportation, storage, d i s p o s a l , etc.). Regulations regarding worker
health and s a f e t y such as Occupational S a f e t y and H e a l t h A d m i n i s t r a t i o n (OSHA) requirements are not
inc luded because they are not environmental requirements and are ther e f or e not t e c h n i c a l l y ARARs.

3.2.3.1 Resource Conservation and Recovery Act S u b t i t l e D

RCRA establishes criteria for determining which solid waste d i spo sa l f a c i l i t i e s and practices pose
a reasonable probab i l i ty of adverse e f f e c t s on health. Excavated so i l s at the site would be considered as
so l id wastes under S u b t i t l e D of RCRA and there fore the Act is a p p l i c a b l e to remedial activities that
include excavation of soil .

3.2.3.2 Resource Conservation and Recovery Act S u b t i t l e C

RCRA S u b t i t l e C would be a p p l i c a b l e to o f f s i t e disposal of excavated soil determined to be
hazardous waste. However, so i l s excavated during the recent removal action at the site had higher lead
and arsenic concentrations than so i l s being considered for fu ture remediation and were not hazardous
wastes. Based on these site conditions, RCRA Subt i t l e C is not expected to be triggered by remedial
action, however, it is considered p o t e n t i a l l y a p p l i c a b l e to actions involving excavation, transport and off
site d i s p o s a l .
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3.2.3.3 National Ambient Air Quality Standards

As discussed in Sec t i on 3.2.1.1, only major sources of air emissions ( d e f i n e d in Sec t i on 112 of
the Clean Air Act as any source of toxic air po l l u tan t that emits or has the p o t e n t i a l to emit 10 tons per
year of any l i s t ed hazardous air p o l l u t a n t , or a combination of l i s t ed hazardous air p o l l u t a n t s of 25 tons of
more) are subject to the N A A Q S . Both lead and inorganic arsenic compounds are listed as hazardous air
po l l u tan t s in Section 112. N A A Q S have been established for 7 po l l u tan t s . Of these, only lead and P M 1 0
are p o t e n t i a l l y of concern during remedial action at V B / I 7 0 OU1. Emissions from S u p e r f u n d remedial
actions involving soil remediation at other s imilar sites did not q u a l i f y as "major sources" due to the
re la t ive ly short-term nature of the construction actions and to engineering controls that are rout inely
employed to minimize generation of f ug i t iv e dust. Emissions associated with the remedial actions under
consideration at the site would be limited to fug i t iv e dust emissions associated with earth moving
activities during construction. The s e activities would not constitute a major source. T h e r e f o r e ,
attainment and maintenance of NAAQS pursuant to the New Source Review Program is not a p p l i c a b l e .
However, the s tandards r e la t ing to par t i cu la t e s and to lead are relevant and a p p r o p r i a t e .

3.2.3.4 Hazardous Materials Transportat ion Act

The Hazardous Mater ia l s T r a n s p o r t a t i o n Act regulate s the o f f - s i t e transportat ion of hazardous
materials and addres se s the packaging, p lacard ing , use of proper containers, and di scharge-report ing
activities. If remedial actions at the site entail o f f - s i t e transportation of excavated soils, the Hazardous
Materials Transportation Act would be p o t e n t i a l l y a p p l i c a b l e if the soil s were c la s s i f i ed as hazardous
wastes. However, as noted above so i l s previous ly removed at the site had higher concentrations of lead
and arsenic than s o i l s being evaluated for fu ture remediation and were not hazardous wastes. The
Hazardous Material s Transpor ta t i on Act is not expected to be tr iggered by remedial action. However, it
is considered to be po t ent ia l ly app l i cab l e to actions involving excavation and transport.
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3.2.3.5 Potential Sta t e A c t i o n - S p e c i f i c ARARs

Potent ia l S t a t e a c t i o n - s p e c i f i c ARARs were provided by C D P H E and are shown and described in
T a b l e 3-3.

3.3 Remedial Act i on Object ives

The overall RAO is to protect human health. Residents are assumed to be the primary p o p u l a t i o n
exposed to contaminated soil under the current and reasonably anticipated future land uses. The
contaminants of concern based on the Baseline Human H e a l t h Risk Assessment are arsenic and lead. The
f o l l o w i n g are the RAOs for OU1:

RAOs for Arsenic in S o i l

A. For residents of the V B / I 7 0 site, prevent exposure to soil containing arsenic in l e v e l s
pred i c t ed to result in an excess l i f e t i m e cancer risk associated with inges t ion of soil and
ingestion of home grown garden vegetable s which exceeds 1 x 10~4 using reasonable
maximum exposure assumptions.

B. For residents of the V B / I 7 0 site, prevent exposure to soil containing arsenic in l eve l s
pred i c t ed to result in a chronic or sub-chronic hazard quotient associated with inges t ion
of soil and ingest ion of home grown garden vege tab l e s which exceeds 1 using reasonable
maximum exposure assumptions.

C. For children with pica behavior who reside in the VB/I70 site, reduce the po t en t ia l for
exposures to arsenic in soil that result in acute e f f e c t s .

RAO for Lead in Soi l

D. Limit exposure to lead in soil such that no more than 5 percent of young ch i ldren (72
months or younger) who live within the V B / I 7 0 site are at risk for blood lead l eve l s
higher than 10 u g / d L from such exposure.
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T h i s o b j e c t i v e i s consistent with EPA's guidance that EPA should "...limit exposure to soil lead
l eve l s such that a typica l ch i ld or group of s imi lar ly exposed ch i ldren would have an es t imated risk of no
more than 5 percent of exceeding the 10 u g / d L blood lead level."

3.4 Prel iminary Remediation Goal s

T h i s section presents PRGs for lead and arsenic hi soils. PRGs are contaminant l ev e l s in s o i l s
that are protective of human health for the various exposure scenarios. Remedial alternatives will be
evaluated by how e f f e c t i v e l y they will achieve the established PRGs. The PRGs have been established
based on the evaluation and f i n d i n g s of the Baseline Human H e a l t h Risk Assessment. Final remedial
goal s wi l l be e s tab l i shed in the Record of Decision (ROD).

As shown in T a b l e 3-4, PRGs have been set at background concentrations for both lead and
arsenic. As described in S e c t i o n 2.0, it is estimated that background l eve l s of arsenic are wel l-
characterized as a lognormal distribution with a mean of 8 m g / K g and a standard deviation of 3.6 m g / K g .
Based on this, background level s may range up to about 15 m g / K g or s l i gh t ly higher ( U S E P A , 200la).
L i f e t i m e RME cancer risks associated with exposure to background levels at OU1 are approx ima t e ly IE-
05. Lead l eve l s in bulk s o i l s range from below the de tec t ion limit (about 52 m g / K g ) up to a maximum of
more than 1,000 m g / K g . If it is assumed that the u p p e r range of lead concentrations r e su l t ing f r o m
natural and area-wide anthropogenic sources is about 400 m g / K g , then the mean of all s ampl e s that are
le s s than 400 m g / K g is about 195 m g / K g .

In addition to these PRGs, EPA has established Preliminary Action Levels in this FS. These
l evel s are exposure point concentrations (EPCs) above which some remedial action is warranted. An
EPC is a conservative estimate of the mean concentration within an individual yard. T h e s e action l e v e l s
are: (1) an EPC of 47 m g / K g arsenic, which is the level at which the Baseline Human H e a l t h Risk
Asses sment pr ed i c t s the RME acute non-cancer Hazard Quotient is greater than 1 for the Case 2 pica
scenario; (2) an EPC of 240 m g / K g arsenic, which is the level at which the Baseline Human H e a l t h Risk
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Asses sment p r e d i c t s RME l i f e t i m e cancer risks exceed 10~4; (3) an EPC of 208 m g / K g l ead, which
equates to a less than 5% chance that any ch i ld w i l l have a blood lead value above 10 u g / d L based on the
IEUBK model a d j u s t e d by using s i t e - s p e c i f i c data on the l eve l s of lead in house dust and the relative
b i o a v a i l a b i l i t y of lead in site s o i l ; and (4) an EPC of 540 m g / K g l ead, which also equates to a le s s than
5% chance that any ch i ld wi l l have a blood lead value above 10 u g / d l based on an alternate I E U B K model
run (see A p p e n d i x C). These concentrations equate to the EPCs used in the Baseline Human H e a l t h Risk
Asses sment and any evaluation of concentrations of lead or arsenic in re s ident ia l yard so i l s must use the
same s a m p l i n g m e t h o d o l o g y as the RI and same evaluation m e t h o d o l o g y as the risk assessment to
provide comparable results .
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4 .0 IDENTIFICATION AND SCREENING OF R E M E D I A L T E C H N O L O G I E S AND
PROCESS OPTIONS

T h i s section presents the development of General Response Actions (GRAs), and i d e n t i f i c a t i o n
and screening of associated remedial t e chno log i e s and process opt ions for VB/I70 OU1. GRAs are
general categories of remedial activities (e.g. no action, ins t i tu t ional control s , containment, etc.) that may
be taken, either s i n g l y or in combination, to s a t i s f y the requirements of the RAOs. Remedial t e chno log i e s
and process options are more s p e c i f i c appl i ca t i ons of the GRAs.

GRAs are i d e n t i f i e d in Sec t i on 4.1. Sec t i on 4.2 provides e s t imate s of the number of re s ident ia l
propertie s with lead or arsenic EPCs above preliminary action levels. The remedial technologies and
process o p t i o n s are screened in two stages. In the f i r s t screening s t ep , described in S e c t i o n 4.3,
t e chno log i e s that have l imited or no po t en t ia l for implementat ion at the site are e l iminated . Remedial
t e chnologie s and process options that pass the initial screening test are subjec t ed to a second, more
rigorous, screening evaluation of their ant i c ipated e f f e c t i v e n e s s , po t ent ia l i m p l e m e n t a b i l i t y and re lat ive
cost, as described in S e c t i o n 4.4. The remedial t e chnologi e s and process opt ions that survive the
screening are carried forward for consideration in the deve lopment of remedial alternatives, as described
in Section 5.0.

4.1 General Response Actions

GRAs are categories of general action t y p e s (i.e., treatment or containment), which may be
a p p l i c a b l e for remedial actions at the site. As presented in Sec t ion 2.0, key RI f i n d i n g s with respect to
i d e n t i f i c a t i o n of GRAs and the development of remedial alternatives for VB/I70 OU1 are as f o l l o w s :

• Generally, metals concentrations are highest in the f ir s t two inches of soil and
decrease with d e p t h .
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91% of the proper t i e s contain mean lead concentrations below the EPA soil
screening level of 400 m g / K g .
It is estimated that background leve l s of arsenic are well characterized as a
lognormal d i s t r i bu t i on with a mean of 8 m g / K g and a standard deviat ion of 3.6
m g / K g . Based on this, background l e v e l s may range up to about 15 m g / K g or
s l i g h t l y higher.
Lead l eve l s in bulk soil s range from below the de t e c t i on limit (about 52 m g / K g )
up to a maximum of more than 1,000 m g / K g . If it is assumed that the upper
range of lead concentrations r e su l t ing f rom natural and area-wide anthropogenic
sources is about 400 m g / K g , then the mean of all sample s that are le s s than 400
m g / K g is about 195 m g / K g .
There is only a weak correlation between the occurrence of elevated lead and
elevated arsenic in so i l , sugge s t ing that the main sources of lead and the main
sources of arsenic in yard soil are not l i k e l y to be the same.
Some residential proper t i e s contain arsenic at concentrations s ub s t an t ia l ly higher
than the expected natural l evel s . Proper t i e s with elevated l eve l s of arsenic occur
at w ide ly scattered locat ions across the site with no clear spatial pattern. At an
a f f e c t e d proper ty , the contamination appears to be d i s t r i bu t ed across the yard
area, with a f a i r l y clear boundary between the a f f e c t e d proper ty and the adjacent
property. The chemical form of arsenic is p r e d o m i n a n t l y arsenic trioxide.
Lead also occurs at elevated level s in soil at some residential proper t i e s .
Elevations occur in all neighborhoods of the site, but l ev e l s tend to be higher on
the western part of the site than the eastern part.
Lead was detected in paint at most locat ions where paint was s a m p l e d , with 130
out of 144 sample s having values above 1 mg/cm^. The s e data suggest that
interior and/or exterior leaded paint might be a source of lead exposure in area
ch i ldren, either d ire c t ly (by paint chip inges t ion), or i n d i r e c t l y (by inges t ion of
dust or soil containing paint ch ip s).
Mean arsenic concentrations in surface s o i l s in schools and parks range f r o m

below the method detection limit of 11 m g / K g to 26 m g / K g . The mean lead
concentrations range f rom 67 to 256 m g / K g .
Elevated blood lead l eve l s have been measured in chi ldren r e s id ing within the
site. S o i l is not l i k e l y to be the main source of elevated blood lead levels.
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As discussed in S e c t i o n 3, the RAOs and PRGs deve loped for the OU are:

RAOs for Arsenic in S o i l

A. For res idents of the V B / I 7 0 site, prevent exposure to soil containing arsenic in l ev e l s
pred i c t ed to result in an excess l i f e t i m e cancer risk associated with inges t ion of soil and
ingestion of home grown garden vege table s which exceeds 1 x 10'4 using reasonable
maximum exposure assumptions.

B. For re s ident s of the V B / I 7 0 site, prevent exposure to soil containing arsenic in l eve l s
pr ed i c t ed to result in a chronic or sub-chronic hazard quotient associated with ingest ion
of soil and ingestion of home grown garden vege tab l e s which exceeds 1 using reasonable
maximum exposure assumptions.

C. For chi ldren with pica behavior who reside in the V B / I 7 0 site, reduce the po t en t ia l for
exposures to arsenic in soil that result in acute e f f e c t s .

PRO: At proper t i e s where remedial action of soil is necessary, the PRO for arsenic in soil is
e s tab l i sh ed as background. Background concentrations within the V B / I 7 0 study area
range f r o m 8 to 15 m g / K g as the arithmetic mean concentration within a yard. T h i s level
of arsenic represents a cumulative l i f e t i m e cancer risk of 1x10-5 using RME assumptions
in a residential scenario.

RAO for Lead in S o i l

D. Limit exposure to lead in soil such that no more than 5 percent of young chi ldren (72
months or younger) who l ive within the V B / I 7 0 site are at risk for blood lead l e v e l s
higher than 10 ug/dL from such exposure.

PRO: At proper t i e s where remedial action of soil is necessary because soil is determined to be a
source of lead exposure which exceeds EPA's ob j e c t ive , the PRO for lead in soil is
e s tab l i shed as background. The mean background concentration of lead in re s ident ia l
soil within the V B / I 7 0 study area is approximate ly 195 m g / K g .
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To meet the requirements of the RAOs a range of GRAs is i d e n t i f i e d as f o l l o w s :

No action
I n s t i t u t i o n a l C o n t r o l s
Public H e a l t h Act ion s
Containment
Removal /Dispo sa l
Treatment

4.2 Extent of S o i l s with Lead or Arsenic Concentrations Above Pre l iminary Act i on Levels

Based on the RI Phase III database (i.e. proper t i e s that have been s a m p l e d ) , 635 proper t i e s
currently have arsenic EPCs above 47 m g / K g , 73 proper t i e s have arsenic EPCs above 240 m g / K g , 1,303
properties have lead EPCs above 208 m g / K g , and 73 properties have lead EPCs above 540 m g / K g . Each
of these p r o p e r t y counts excludes 48 proper t i e s where soil has already been removed and inc lude s 6
proper t i e s previous ly targeted for soil removal due to arsenic l eve l s where access was denied. However,
these values do not inc lude the a p p r o x i m a t e l y 1,000 proper t i e s within the V B / I 7 0 s tudy area that were not
sampled during the RI Phase III. If it is assumed that the ratio of proper t i e s with lead and arsenic EPCs
above the p r e l i m i n a r y action l eve l s are the same in the approx ima t e ly 1,000 unsampled prop er t i e s , then it
would be estimated that a total of 863 proper t i e s currently have arsenic EPCs above 47 m g / K g , 113
propertie s have arsenic EPCs above 240 m g / K g , 1,737 properties have lead EPCs above 208 m g / K g , and
97 p r o p e r t i e s have lead EPCs above 540 m g / K g . These proper ty counts are summarized on T a b l e 4-1.

4.3 I d e n t i f i c a t i o n and I n i t i a l Scre en ing of Remedial T e c h n o l o g i e s

In this section, remedial t e chnologie s and process opt ions are i d e n t i f i e d and screened in
accordance with procedures described in RI/FS guidance (EPA, 1988a). Remedial technologies and
process opt ions that pass the initial screening test are sub j e c t ed to more rigorous evaluation of
e f f e c t i v e n e s s , i m p l e m e n t a b i l i t y , and relative cost hi the f i n a l screening, as described in Sec t i on 4.4.
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For the GRAs i d e n t i f i e d in Sect ion 4.1, a range of p o t e n t i a l l y a p p l i c a b l e remedial t e chno log i e s
and associated process options were i d e n t i f i e d as shown in T a b l e 4-2. A d e s c r i p t i o n of the remedial
t e chno log i e s and process op t i on s are provided in the f o l l o w i n g subsections, along with the r e su l t s of the
initial screening. The purpos e of the ini t ial screening s t ep is to e l iminate remedial t e c h n o l o g i e s that have
no p o s s i b i l i t y of impl ementa t i on for VB/I70 OU1. In accordance with RI/FS Guidance, the technical
i m p l e m e n t a b i l i t y of remedial t echnologie s is j u d g e d during ini t ia l screening by the technical a p p l i c a b i l i t y
to the s p e c i f i c OU condi t ions , inc lud ing:

• Techni ca l a p p l i c a b i l i t y to arsenic and lead, which are the COCs at the OU; and
• Technical a p p l i c a b i l i t y for remediation of residential so i l s at the concentrations

of arsenic and lead present.

The result s of the in i t ia l screening s t ep are summarized on T a b l e 4-3 and discussed in the
f o l l o w i n g subsections.

4.3.1 No Action

No Action would entail p e r f o r m i n g no add i t i ona l remedial ac t iv i t i e s in the OU. As discussed in
Section 1.2, soil removal was per formed at 48 propertie s during the recent removal actions at the site.
The NCP requires that a No Action alternative be retained for d e t a i l e d analysis for consideration as a
baseline against which other alternatives can be compared.

4.3.2 Ins t i t u t i ona l C o n t r o l s

Ins t i t u t i ona l Contro l s are non-engineering mechanisms that provide the means by which F e d e r a l ,
State and local governments or private part ie s can prevent or l imit access to or use of contaminated
environmental media, the use of areas impacted by COCs, and/or to ensure the integrity and maintenance
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of engineered remedial components. I n s t i t u t i o n a l Contro l s may be a p p l i e d on a s tand-alone basis or
imp l emen t ed in conjunc t ion with other response actions as part of an overall site remedy.

As shown in T a b l e 4-2, land use controls were i d e n t i f i e d as being p o t e n t i a l l y a p p l i c a b l e to the
OU. T y p e s of land use controls are: (1) local land use regulations (such as subdivi s ion ordinances or
zoning regulat ions implemented by local governments for the purpo s e of pro t e c t ing the health, s a f e t y and
general w e l f a r e of the p e o p l e by l i m i t i n g access); (2) easements created by a grant f rom a p r o p e r t y owner
to another party proh i b i t ing the proper ty owner from conduct ing certain act ivi t ie s that may have the
po t en t ia l to cause a heal th threat; and (3) restrictive covenants, which are written res trict ions or
requirements p l a c e d on the t i t l e to real proper ty that pass with the proper ty and bind both current and
fu ture owners of the p r o p e r t y to prohibit activit ies which may have the p o t e n t i a l to cause a health threat.
Land use controls could be impl ementab l e at the site and there fore thi s remedial t e chno logy is carried
forward for f u r t h e r evaluation.

4.3.3 Publ i c H e a l t h Actions

Publ i c heal th actions could entail a program target ing s p e c i f i c s u b p o p u l a t i o n s at risk a n d / o r
s p e c i f i c behavior that could p o t e n t i a l l y cause higher exposure. Act ion s may include education,
biomonitoring and environmental s a m p l i n g , p u b l i c heal th r e f e rra l s and engineering response to protect
health.

4.3.3.1 Education

Education programs have been implemented at other s imi lar sites to assist in managing risks.
T h i s type of program could be implemented at the VB/I70 site since the local county health department
and communities have some of the necessary organizational structure already in p l a c e and therefore thi s
t e chnology is retained for fur ther evaluation.
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4.3.3.2 Biomoni tor ing

Biomonitoring programs (such as blood lead t e s t ing and urine arsenic screening) have been
implemented s u c c e s s f u l l y at other s imi lar sites and would be a p p r o p r i a t e at the VB/I70 site for
i d e n t i f y i n g higher than normal exposures that result f rom RME behavior and/or sources other than so i l ,
as well as for evaluation of the e f f e c t i v e n e s s of other remedial action engineering and response
components. At the V B / I 7 0 site, b iomonitoring programs have been s u c c e s s f u l l y implemented by EPA
and C D P H E for targeted s u b p o p u l a t i o n s . T h i s t echnology is retained for fur ther evaluation.

4.3.3.3 Environmental S a m p l i n g and Response

Environmental s a m p l i n g and response activities could be impl ement ed to addres s heal th risks
i d e n t i f i e d by the biomonitoring program by accurately i d e n t i f y i n g sources of unacceptable exposure and
addr e s s ing these sources. T h i s t e chnology is retained for fur th er evaluation.

4.3.4 Containment

Containment actions entail i s o l a t i n g the COCs by physical means. Remedial t e chnologi e s for
containment are covering and surface control.

4.3.4.1 Covering

Containment of res idential so i l s may be achieved by i n s t a l l a t i o n of engineered covers to prevent
direct contact. There are a variety of available engineered cover de s igns , i n c l u d i n g s i m p l e s o i l ,
rock/grave l , geosynthetic, a s p h a l t , concrete and mul t imed ia (for example , so i l- synthe t i c membrane, soil-
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synthetic membrane-clay caps, etc.). Covering may be a p p l i c a b l e to the site conditions and th e r e f o r e this
remedial t e c h n o l o g y is retained for fur ther evaluation.

4.3.4.2 S u r f a c e Control

S u r f a c e controls may include soil grading, vegetation or t i l l i n g . S o i l grading t y p i c a l l y entails
contouring the ground surface to p o t e n t i a l l y reduce exposure. Vege ta t i on consists of s e eding appropr ia t e
grass, legume or shrub spec i e s to provide a stand of vegetation that wi l l reduce erosion and s t a b i l i z e soils.
T i l l i n g inc lude s mechanically turning over and mixing of the upper soil column such that contaminant
l e v e l s at the sur face are reduced. T h e s e op t ions are p o t e n t i a l l y a p p l i c a b l e to the site condi t ions and are
retained for fur th er evaluation.

4.3.5 Remova l /Di spo sa l

4.3.5.1 Removal

Conventional open cut excavation of sha l l ow so i l s is t y p i c a l l y conducted by means of
earthmoving equipment, in c lud ing backhoes, wheel loaders, and scrapers. T h i s t e chnology was used
during the previous removal action at the site and is th er e f or e a p p l i c a b l e to site condit ions and retained
for fur ther evaluation.

4.3.5.2 Dispo sa l

Excavated so i l s may be d i spo s ed at an appropr ia t e l a n d f i l l or other f a c i l i t y . Dispo sa l was used
during the previous removal action and there fore is a p p l i c a b l e to site conditions and is retained for fur ther
evaluation.
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4.3.5.3 Recycle/Reuse

Recycle or reuse may be a viable op t i on for material s that have high concentrations of
contaminants that can be processed to recover a sa lab l e product . However, because of the r e la t iv e ly low
concentrations of lead and arsenic in residential s o i l s and the lack of p o t e n t i a l pro c e s s ing f a c i l i t i e s in the
region, this t e chnology would not be a p p l i c a b l e for the remediation of the OU so i l s and it is e l iminated
f rom fur th e r consideration.

4.3.6 Treatment

Treatment t e chnologi e s involve phys i ca l , thermal, chemical or b io log i ca l processes that can
destroy contaminants, reduce the total mass of contaminants, reduce contaminant m o b i l i t y and/or
b i o a v a i l a b i l i t y , and/or reduce the to tal volume of contaminated so i l s . Treatment t e chno l og i e s may be
per formed on excavated so i l s (i.e., ex-situ) or in-place so i l s (in-situ). At this init ial screening step the
relative advantages or d i f f i c u l t i e s associated with p e r f o r m i n g any treatment op t i on in-situ or ex-situ are
not evaluated, rather the general a p p l i c a b i l i t y of the general t e chnology approach is considered. More
de ta i l ed evaluation of t e chno log i e s that survive the initial screening s t ep is p e r f ormed in S e c t i o n 4.4.

4.3.6.1 Physical

Physical treatment options entail processes that separate contaminants from the soil by physical
means ( f o r example soil washing) or reduce the a v a i l a b i l i t y of the contaminants by p h y s i c a l l y b ind ing
them to the soil or treatment matrix (for example, s t ab i l i za t i on/ f i xa t i on). These types of processes are
p o t e n t i a l l y a p p l i c a b l e to residential so i l s and this remedial technology is t h er e f or e retained for f u r t h e r
evaluation.
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4.3.6.2 Thermal

Thermal treatment processes t y p i c a l l y entail the de s truct ion of organic contaminants by use of
high temperatures (for example , incineration). However, because the site COCs are inorganic and are not
destroyed by high temperatures, this t e chnology would not be a p p r o p r i a t e . V i t r i f i c a t i o n is a thermal
treatment process that immobi l ize s inorganic compounds and destroys organic compounds by e l e c t r i c a l l y
heating and f u s i n g the soil into a s table g la s s- l ike block. I n - s i t u v i t r i f i c a t i o n can be conducted by
insert ing e l ec trode s d i r e c t l y into s o i l s containing chemicals and a p p l y i n g e l ec tr ical heat. In a d d i t i o n to
the unproven status of the technology, the result ing v i t r i f i e d soil would be a s t er i l e s o i l , which would not
be a p p r o p r i a t e for remediat ion of re s ident ial yards.

In-s i tu thermal de sorpt ion consists of in j e c t ing steam d i r e c t ly into contaminated soil and
c o l l e c t i n g the condensed vapor a f t e r it has s t r i p p e d organic compounds f rom the soil. I n - s i t u thermal
de sorp t i on is not a commercial ly demonstrated t e chnology and its a p p l i c a t i o n is l i m i t e d to v o l a t i l e
organic compounds.

T h e r e f o r e , based on the above fac t or s thermal treatment t e chnologie s would not be a p p l i c a b l e to
site condit ions and are e l iminated f rom fur th er consideration.

4.3.6.3 Chemical

Chemical treatment entai l s de s truct ion or reduction in a v a i l a b i l i t y of contaminants of concern
through chemical reaction. Potent ial process options include o x ida t i on/r edu c t i on , neutral izat ion, or
reaction with s i l i ceous chemicals. T h e s e processes may be a p p l i c a b l e to re s ident ia l so i l s containing lead
and arsenic and there fore chemical treatment is retained for fur ther evaluation.
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4.3.6.4 Bio log i ca l

Biological treatment consists of enhancing the b io logical degradat ion of organic const i tuents by
microorganisms. S i n c e organic constituents are not of concern for re s ident ia l s o i l s at the site, this
t e chnology is not a p p l i c a b l e and is eliminated f rom fur ther consideration.

4.4 F i n a l Scre en ing of Remedial T e c h n o l o g i e s and Process Opt ions

T h i s section provides a de scr ipt ion of the f i n a l screening of remedial t e chnologie s and associated
process opt ions . Remedial t e chnologie s and process o p t i o n s that survived the initial screening test
described in the previous subsection are subjec t ed to more rigorous evaluation in the f ina l screening. In
accordance with the RI/FS Guidance, m e d i u m - s p e c i f i c and l o c a t i o n - s p e c i f i c t e chno log i e s and process
opt ions are evaluated during f i n a l screening for their antic ipated e f f e c t i v e n e s s , po t en t ia l i m p l e m e n t a b i l i t y ,
and order-o f-magni tude est imates of relative cost. Process op t i on s for each t e chno logy are screened
relative to each other on the basis of the above-stated criteria. The goal of this screening s t ep is to narrow
the f o cu s to a subset of op t ions consisting of only the most viable remedial alternatives. Factor s
considered for each criterion are as f o l l o w s .

E f f e c t i v e n e s s Evaluation. The primary measure of e f f e c t i v e n e s s used in this
evaluation is the degree to which a process o p t i o n would contribute to
achievement of the RAOs. Other e f f e c t i v e n e s s criteria s p e c i f i e d by the FS
Guidance include:
• The capacity to handle the estimated areas or volumes of soils to be

remediated;
• Potential impacts to human health and the environment during the

construction and impl ementa t i on phase; and
• The demonstrated r e l i a b i l i t y with respect to the COCs and conditions at

the site.
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Process o p t i o n s are also evaluated on the basis of e f f e c t i v e n e s s relative to other processes within the
same t e chno l ogy type .

• I m p l e m e n t a b i l i t y Evaluation. T e c h n i c a l l y i n a p p l i c a b l e and i n f e a s i b l e remedial
t e chnologi e s were eliminated from fur th er consideration during the ini t ial
screening process described in the previous section. The technical and
administrative f e a s i b i l i t y of implement ing a technology or process option is
fur ther considered during this f i n a l evaluation. Some of the adminis trat ive and
technical aspects of a t e c h n o l o g y ' s impl ementab i l i ty considered during this
screening s t ep include the f o l l o w i n g :
• A n t i c i p a t e d community acceptance (in par t i cu lar c o m p a t i b i l i t y with

residential yard use);
• A v a i l a b i l i t y of treatment, storage, and d i s p o s a l services; and
• The avai lab i l i ty of resources to impl ement the t echnology.

• Cost Evaluation. The cost analysis is p er f ormed on the basis of in format ion
contained in EPA guidance documents, experience in cos t ing s imi lar p r o j e c t s ,
independent estimates, and engineering judgment. In accordance with the RI/FS
Guidance, those process options prov id ing s imilar e f f e c t i v e n e s s at s i g n i f i c a n t l y
higher relative costs are eliminated from further consideration at this screening
level . Relative cost evaluations between process opt ions were only per f ormed
where they were necessary to f a c i l i t a t e the screening process. Detai l ed costs are
provided for all retained opt ions in S e c t i o n 6.0.

The resul t s of the f inal screening step for remedial t e chnolog i e s and process opt ions are
summarized on T a b l e 4-4 and discussed in the f o l l o w i n g subsections.

4.4.1 No Action

No Action would entail p e r f o r m i n g no addit ional remedial ac t ivi t i e s in the OU. The NCP
requires that a No Action alternative be retained as a baseline against which other alternatives can be
compared in the detai led analysis and there fore this alternative is retained without screening.
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4.4.2 I n s t i t u t i o n a l C o n t r o l s

I n s t i t u t i o n a l C o n t r o l s are non-engineering mechanisms that provide the means by which F e d e r a l ,
State and local governments or private parties can prevent or limit access to or use of contaminated
environmental media, the use of areas impacted by COCs, and/or to ensure the integrity and maintenance
of engineered remedial components. I n s t i t u t i o n a l Contro l s may be a p p l i e d on a s tand-alone basis or
implemented in conjunc t ion with other response actions as part of an overall site remedy.

As shown in T a b l e 4-2, land use controls were i d e n t i f i e d as being p o t e n t i a l l y a p p l i c a b l e to the
OU. T y p e s of land use controls are: (1) local land use regulat ions (such as subdivi s ion ordinances or
zoning regula t ions impl ement ed by local governments for the purpo s e of pro t e c t ing the h ea l th , s a f e t y and
general w e l f a r e of the p e o p l e by l i m i t i n g access); (2) easements created by a grant f rom a proper ty owner
to another party proh ib i t ing the proper ty owner from conducting certain activities that may have the
potent ial to cause a hea l th threat; and (3) restrictive covenants, which are written res tr ic t ions or
requirements placed on the t i t l e to real property that pass with the proper ty and bind both current and
fu ture owners of the proper ty to prohibit ac t ivi t i e s which may have the po t en t ia l to cause a health threat.

Land use controls are t y p i c a l l y used in situations where current use is something other than
residential and RAOs are d ev e l op ed to protect workers or visitors. Contro l s that prevent future
residential land use can, in these s i tuations, achieve the requirements of risk-based RAOs. Because
V B / I 7 0 OU1 is already r e s id en t ia l , in order to achieve the RAOs, land use controls would need to restrict
common activities that are associated with incidental exposure to soil and dust. It is l i k e l y that land use
controls would not be e f f e c t i v e in protec t ing human health and would not be accepted by the community
and therefore this remedial technology is eliminated from further consideration.
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4.4.3 Pub l i c H e a l t h Act ions

P u b l i c hea l th actions could entail a program t a r g e t i n g site residents p o t e n t i a l l y at risk, and could
inc lude education, biomonitoring and environmental s a m p l i n g and response components.

4.4.3.1 Education

Education programs have been impl ement ed at other s imilar s i tes to assist in prevent ing or
minimizing exposures that are associated with s p e c i f i c s u b p o p u l a t i o n s and act ivi t i e s , very infrequent , or
suspected to be f rom m u l t i p l e sources. Education programs can be used to raise overall community
awareness of the po t ent ia l hea l th risks, inform the community about behaviors and ac t iv i t i e s that result in
exposure, inform the community on how to reduce or prevent exposures , and provide in format ion about
p u b l i c h ea l th resources. T h i s type of program could be an e f f e c t i v e component of an overall remedy for
the OU. It would be r e a d i l y i m p l e m e n t a b l e at the V B / I 7 0 site as there are e s tab l i shed community
organizations, such as neighborhood associations and environmental c oa l i t i on s that could assist in the
d i s t r i bu t i on of educational materials . A l s o , S t a t e and local C i t y and County agencies have lead awareness
and intervention programs already in place . The add i t i on of educational programs s p e c i f i c to soil p i ca
behavior and arsenic would be eas i ly added since the organizational structure is in place. T h i s opt ion is
retained for the deve lopment of remedial alternatives.

4.4.3.2 Biomonitoring

Voluntary biomonitoring programs (such as blood lead t e s t ing and urine arsenic screening) have
been implemented s u c c e s s f u l l y at other similar sites and would be a p p r o p r i a t e at the VB/I70 site for
i d e n t i f y i n g higher than normal exposures that result f rom RME behavior and/or sources other than s o i l ,
as well as for evaluation of the e f f e c t i v e n e s s of other remedial action engineering and response
components. Consis tent with the RAOs, the biomonitoring program for the VB/I70 site would o f f e r
blood lead t e s t ing for young chi ldren (6 to 72 months old) and urine arsenic screening for ch i ldr en along
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with heal th-based, case-management and f o l l o w - u p services ( p h y s i c i a n re f erral s , re ferral to
environmental s a m p l i n g / r e s p o n s e program, etc.). An active recruitment and incentive program would
also be implemented to ensure that resident par t i c ipa t i on is s u f f i c i e n t to evaluate the per formance of the
remedy in achieving the RAOs, e s p e c i a l l y with respect to blood lead monitoring for young ch i ldr en since
elevated blood lead l eve l s have been measured in chi ldren re s id ing within the site. Predic t ed exposures
to arsenic in soil associated with soil pica behavior in ch i ldren are uncertain and l i k e l y overestimate true
exposures. T e s t i n g would be o f f e r e d at least annually and more o f t e n if necessary; all f a m i l i e s with
young chi ldren would be encouraged to p a r t i c i p a t e in the biomonitoring program annually. T h i s type of
program would be r ead i ly impl ementab l e due to the presence of e s tab l i shed community organizations, as
well as S t a t e and local Ci ty agencies, with lead awareness and intervention programs. The a d d i t i o n of
arsenic t e s t ing would be eas i ly added since the organizational structure is in place . T h i s op t ion is retained
for the d eve l opment of remedial alternatives.

4.4.3.3 Environmental S a m p l i n g and Response

The environmental s a m p l i n g and response program would provide soil s a m p l i n g at p r o p e r t i e s not
addres sed through previous sampl ing e f f o r t s or more intensive s a m p l i n g at proper t i e s prev iou s ly sampled
where biomonitoring indicates higher than normal exposure, as well as environmental remediation and
response services if required for sampled proper t i e s to protect the heal th of present or fu ture residents.
S a m p l i n g of other po t en t ia l sources of lead (i.e., lead paint , drinking water) would also be p e r f o r m e d .
I n f o r m a t i o n gathering would also inc lude a questionnaire to evaluate behaviors of current resident
chi ldren that could result in exposure to lead or arsenic. Data c o l l e c t e d through a biomonitoring program
can be used to demonstrate the per formance of a remedy in reducing risks f r o m arsenic and lead in soil
and meeting the RAOs. If the r e m e d y ' s performance in meeting the RAOs (or other p r e d e f i n e d
per formance s tandard s) is not demonstrated over time, then alternative remedies would be considered and
p o t e n t i a l l y implemented to meet those ob j ec t ive s . T h i s op t ion is retained for deve lopment of remedial
alternatives.
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4.4.4 Containment

Containment actions entail i solat ing the COCs by physical means. Remedial technologies for
containment are covering and sur fac e control.

4.4.4.1 Covering

Engineered covers are commonly used to prevent direct contact with so i l s containing COCs
above l eve l s of concern.

Rock

Engineered rock covers minimize erosion and reduce phys i ca l exposure to contaminated soils.
Engineered rock covers provide some advantages, such as being low maintenance (e.g., railroad bed or
dedica t ed road or trail base) and durable. However, they are not c ompa t i b l e with re s idential yard uses
and have a higher cost than soil covers and are there fore e l iminated from f u r t h e r consideration.

Geosynthe t i c

Geosynthe t i c covers inc lude po lymer or clay membranes that are t y p i c a l l y used to reduce
i n f i l t r a t i o n of sur face water. T h e y would not be e f f e c t i v e at preventing direct contact and would not be
c ompa t i b l e with res idential yard use and this process op t i on is t h e r e f o r e e l iminated from fur ther
consideration.

A s p h a l t and Concrete Covers

A s p h a l t and concrete covers would be e f f e c t i v e in preventing contact with soi l s containing l e v e l s
of arsenic or lead which represent a potent ial risk. However, they would not be i m p l e m e n t a b l e because
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they are not c ompat i b l e with general residential yard use for the site condi t ions where contaminated soil
is present in acces s ible areas such as lawns, f l o w e r beds, etc. T h e r e f o r e , a s p h a l t and concrete covers are
e l iminat ed f rom fur th er consideration.

M u l t i m e d i a Covers

M u l t i - l a y e r e d , mul t imedia covers, in c lud ing so i l- synthe t i c membrane-clay caps, are r e la t iv e ly
co s t ly and provide no addi t ional advantages in preventing direct contact compared to the soil cover
described below. The de s ign of multi-layered covers general ly a d o p t s a two to three-layered system
consis t ing of an upper layer that w i l l support vegetation and provide adequate drainage, underlain by a
lower p e r m e a b i l i t y layer. The upper layer or layers u s u a l l y consist of cover soil with a subjacent
drainage material if needed. These type s of covers can be used to reduce i n f i l t r a t i o n , but provide no
add i t i ona l b e n e f i t s for the condit ions at the V B / I 7 0 site. T h e y would also not be c ompat i b l e with
re s ident ia l yard use. T h e r e f o r e mul t imed ia covers are e l iminat ed f r om fur th er consideration.

S o i l Covers

S o i l covers have been used e f f e c t i v e l y in numerous res idential remediation p r o j e c t s , in
conjunc t ion with removal of surface so i l s to allow for pre-remediation surface e levations and grades to be
maintained. T h e y are used when contamination is r e la t iv e ly deep , such as in si tuations where houses
were buil t on waste p i l e s . S o i l covers are compatible with the use of re s ident ial yards and have a lower
cost than other cover process op t i on s described above. A soil cover would also reduce the risks
associated with exposure to s o l id media via dermal contact, inge s t ion and inhalat ion. However, at the
V B / I 7 0 site contamination is conf ined to surface and near-surface yard soi l s . The removal ac t iv i t i e s
required to be implemented to al low for i n s t a l l a t i o n of a soil cover would address contamination issues
and there fore soil cover as a containment option would not be e f f e c t i v e for site condi t i ons and this
process op t ion is e l iminated from further consideration.
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4.4.4.2 S u r f a c e Control

S u r f a c e contro l s may inc lude soil grading, vegetation or t i l l i n g .

S o i l G r a d i n g

S o i l grading t y p i c a l l y en ta i l s contouring the ground sur fac e to p o t e n t i a l l y to reduce exposure. It
can be used in i n d u s t r i a l / m i n i n g situations such as for t a i l i n g s p i l e s . However, it would notbe e f f e c t i v e
for re s ident ial yards, because it would not prevent direct contact with contaminated soi l s . In a d d i t i o n , it
would be d i f f i c u l t to impl ement , because post-remediation grades must be close to pre-remediation ones
to al low for the appropr ia t e yard use. T h e r e f o r e , thi s process op t ion is e l iminat ed f r o m fur th er
consideration.

V e g e t a t i o n

Vege ta t i on consists of seeding a p p r o p r i a t e grass, legume or shrub species to provide a stand of
vegetation that wil l reduce erosion and s tabi l ize soils. It can be used to reduce po t en t ia l exposures to
contaminated so i l s in si tuations where dust is created by act ivi t ie s on exposed soi l s . T h i s would not be
e f f e c t i v e as a s tand-alone option at the V B / I 7 0 site, but could be used as a component of a
t i l l i n g / r e s t o r a t i o n alternative and is there fore retained for the d eve l opment of remedial alternatives.

T i l l i n g

Tilling includes mechanical ly turning over and mixing the u p p e r soil column such that
contaminant l eve l s at the surface are reduced. Tilling with revegetation is a viable stand-alone alternative
in cases where contaminant concentrations are re la t ive ly close to c l eanup goal l eve l s . It would not be
e f f e c t i v e in situations where similar l eve l s and/or r e la t ive ly high l ev e l s of contamination exist throughout
the t i l l i n g dep th . For the purpo s e s of FS alternative evaluation, it was concluded that hand r o t o t i l l i n g
would be the most c on s i s t en t ly pract ical opt ion (larger mechanical t i l l e r s may be usable in large open
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areas with easy access, but because this would not cons i s t ent ly be the case for the yards at VB/I70 OU1).
Hand r o t o t i l l i n g t y p i c a l l y achieves about a 6 inch t i l l i n g depth.

A screening evaluation of t i l l i n g as a stand-alone method for remediating propert ie s in the
VB/I70 OU1 was p e r f o r m e d . The purpo s e of t i l l i n g is to reduce the surface contamination below the
action l eve l s and as close to the PRGs as po s s i b l e . Data generated by the intensive s a m p l i n g of 8
propertie s during the Residential Risk-Based S a m p l i n g Investigation (see Sec t ion 2.1) were used to
evaluate the po t en t ia l e f f e c t of t i l l i n g on lead concentrations in surface so i l s . The inve s t igat ion generated
lead concentrations at 2-inch intervals to a dep th of 12 inches. In the evaluation, for each p r o p e r t y the
lead concentration remaining a f t e r t i l l i n g was estimated by averaging all concentrations within the t i l l i n g
d e p t h (i.e., assumed all soil is c o m p l e t e l y mixed). As shown on T a b l e 4-5, thi s analysis estimated that on
average lead concentrations at the surface would be reduced by 23% by 6 inch t i l l i n g and 39% by 12 inch
t i l l ing . For the four propert ie s with surface lead concentrations above 540 m g / K g , these reductions were
estimated at 31% for 6 inch t i l l i n g and 49% for 12 inch t i l l i n g . The Phase III data show the highest
average sur fac e concentrations of lead in any proper ty where soil has not already been removed are
around 1,130 m g / K g . If t i l l i n g were to result in a 31% reduction, this would leave a surface concentration
of approx ima t e ly 790 m g / K g , which would not meet the requirements of the RAOs. Tilling is th er e f or e
not retained as a stand-alone opt ion in the development of remedial alternatives. However, t i l l i n g would
provide the oppor tuni ty to phy s i ca l ly mix surface soils with treatment agents, which p o t e n t i a l l y would
reduce the lead b i o a v a i l a b i l i t y and thus provide pro t e c t ion of human health. Tilling is t h er e f or e carried
forward for deve lopment of remedial alternatives in conjunct ion with treatment.

4.4.5 R e m o v a l / D i s p o s a l

4.4.5.1 Removal

Conventional open cut excavation of shal low so i l s is t y p i c a l l y conducted by means of
earthmoving equipment, in c lud ing backhoes, wheel loaders, and scrapers. T h i s t e chnology was
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e f f e c t i v e l y used during the previous removal action at the site and is th er e f or e a p p l i c a b l e to site
condi t ions and retained for d e v e l o p m e n t of remedial alternatives.

4.4.5.2 Disposal

Onsite

There are no viable d i spo sa l f a c i l i t i e s within the site boundaries and there fore onsite d i s p o s a l
could not be implemented and this option is eliminated from further consideration.

O f f s i t e

Excavated soils may be d i spo s ed o f f s i t e at an appropriate l a n d f i l l or other f a c i l i t y . O f f s i t e
d i spo sa l would be an e f f e c t i v e method of prevent ing the po t en t ia l for exposure to contaminated surface
s o i l s at the site. O f f s i t e d i s p o s a l was used during the previous removal action and th er e f or e is a p p l i c a b l e
to site condi t ions and is retained for fur ther evaluation.

4.4.6 Treatment

Treatment t e chno log i e s that survived the ini t ial screening s t ep described in S e c t i o n 4.3 involve
physical or chemical processes that can reduce the total mass of contaminants, reduce contaminant
mob i l i ty a n d / o r b i oava i lab i l i ty , a n d / o r reduce the total volume of contaminated soi l s .
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4.4.6.1 Physical

Physical treatment opt ions entail processes that separate contaminants f rom the soil by phys i ca l
means ( f o r example , soil washing) or reduce the ava i lab i l i ty of the contaminants by p h y s i c a l l y b inding
them to the soil or treatment matrix ( f o r example, s t a b i l i z a t i o n / f i x a t i o n ) .

S t a b i l i z a t i o n / F i x a t i o n

In general, s t a b i l i z a t i o n / f i x a t i o n processes involve mixture of the material of interest with other
materials to immobi l i z e the chemical of interest. I m m o b i l i z a t i o n is t y p i c a l l y achieved p r i m a r i l y through a
phys i ca l proper ty. Overal l , s t a b i l i z a t i o n / f i x a t i o n treatment t e chnologie s have low e f f e c t i v e n e s s for
arsenic (Hydrome tr i c s , 1996), however, they can be e f f e c t i v e for lead. Processes such as mixing soil
with Port land cement have been used s u c c e s s f u l l y to treat s o i l s containing lead in industrial s e t t ings;
however, the resultant c ement/ so i l matrix would not be c ompat ib l e with residential yard use and so could
not be used for V B / I 7 0 OU1. A process opt ion that appear s to have potent ial for use in a res idential yard
se t t ing is a d d i t i o n of p h o s p h a t e to reduce the lead mob i l i ty and b i oava i lab i l i ty . T h i s would be c ompa t i b l e
with residential yard use, because it is a common component of f e r t i l i z e r s and is being evaluated for use
in remediation of lead contaminated soil s at other sites. T h i s process op t ion is retained for fur ther
evaluation in the development of remedial alternatives.

Dewatering

Dewatering t e chnologie s are t y p i c a l l y used to reduce the water content of sediments or s ludges .
T h e s e t y p e s of materials are not the f o cu s of remedial actions at the site and there f or e thi s op t i on is
e l iminated f rom fur ther consideration in the development of remedial al ternatives .

Aeration.

Aeration t y p i c a l l y entai l s pa s s ing an air stream through the material s undergoing treatment to
oxidize or v o l a t i l i z e compounds of concern. T h i s type of t e chnology is not a p p l i c a b l e to either arsenic or
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lead and th er e f or e this process opt ion is e l iminated f r o m f u r t h e r consideration in the deve lopment of
remedial alternatives.

S o i l W a s h i n g

S o i l washing t y p i c a l l y entail s p a s s i n g extractant solvents through a f f e c t e d soil. S o l v e n t s may
inc lude water, acids or bases, and che la t ing agents. T h i s opt ion would be not be e f f e c t i v e for remediation
of re s ident ia l soi l s . Lead and arsenic concentrations are r e l a t i v e l y low and extractant so lu t ions would
have to be c o m p a t i b l e with re s ident ia l soil uses. T h i s op t i on would also be d i f f i c u l t to impl ement in a
residential set t ing due to the equipment required. There f or e , this option is eliminated from fur ther
consideration in the deve lopment of remedial alternatives.

A c i d Leach W a s h i n g

Acid leach washing has been tested for soil and residual lead smelter materials containing
r e la t i v e ly high concentrations of arsenic ( H y d r o m e t r i c s , 1992). T h e s e te s t s demonstrated modest
reductions (40 to 60%) in soil arsenic concentrations in oversized f ra c t i on s of soil greater than 200
micrometers in size. Several technical d i f f i c u l t i e s were encountered with this t e chnology, i n c l u d i n g high
post-treatment t e a c h a b i l i t y of treated s o i l s due to residual acids, low e f f e c t i v e n e s s in washing the entire
soil mass, large water requirements, d i f f i c u l t recovery of wash f l u i d s and s l u d g e s , d i f f i c u l t y in treating
the f ine grain f ra c t i on of s o i l , and requirements for h a n d l i n g , treatment and/or d i s p o s a l of wash f l u i d s and
s ludges (Hydrometr i c s , 1996). It would not be e f f e c t i v e for the relatively low concentrations of lead and
arsenic found in V B / I 7 0 OU1 soi l s and also would be d i f f i c u l t to implement in a re s ident ia l s e t t ing due to
the equipment required. T h i s t e chnology is there fore eliminated f rom fur th er consideration in the
deve lopment of remedial alternatives.
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C h e l a t i o n

C h e l a t i o n is a treatment process in which a ch e la t ing chemical is used to s o l u b i l i z e metal s f rom
soil. C h e l a t i n g agents are commercial ly avai lable , and can be chosen for their a f f i n i t y for par t i cu lar
metals. However, this treatment would not be e f f e c t i v e for the r e l a t i v e l y low concentrations of lead and
arsenic at the site and would be d i f f i c u l t to implement in a res idential s e t t ing. It is th er e f or e e l iminat ed
from fur th er consideration in the deve lopment of remedial alternatives .

Electro-Osmosis

Electro-osmosis decontamination concentrates or separates ionic specie s by expo s ing the material
to an electric f i e l d . Heavy metals in the soils can be leached or p r e c i p i t a t e d out of solution by
e l e c t r o l y s i s , ox idat ion and reduction reactions, or ionic migration. T h i s method has been examined on a
laboratory scale and found to result in minimal arsenic reduction in s o i l s ( H y d r o m e t r i c s , 1996). The
t e s t ing , on s o i l s f rom a similar smelter site, f ound that electro-osmosis was only e f f e c t i v e on f ine-grained
so i l s of low permeab i l i ty . As with other treatment opt ions it would also be p h y s i c a l l y d i f f i c u l t to
implement in a re s ident ial s e t t ing and ther e f or e this opt ion is e l iminat ed f r o m f u r t h e r cons iderat ion in the
deve l opment of remedial alternatives.

4.4.6.2 Chemical

Chemical treatment entails destruction or reduction in avai lab i l i ty of COCs through chemical
reaction. Poten t ia l process op t i ons inc lude o x ida t i on/r educ t i on , neutral izat ion, or reaction with s i l i c eous
chemicals.
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O x i d a t i o n / r e d u c t i o n

Chemical ox idat ion involves the a d d i t i o n of chemical agents, such as ozone, chlorine, and
hydrogen perox ide , o f t e n in the presence of an u l travio l e t l ight energy source, which can oxidize
compounds to destroy them, or convert them to a less toxic form. Reduction is a s imilar process, except
that reagents such as m e t a b i s u l f i t e are added to reduce compounds to le s s toxic forms. Oxidation
reactions are e f f e c t i v e in d e t o x i f y i n g l i q u i d s containing organics and certain inorganics (such as cyanide,
s u l f i d e and nitrite). Reduction reactions are e f f e c t i v e for d e t o x i f y i n g l i q u i d s containing certain
inorganics, such as hexavalent chromium. However, these processes are not e f f e c t i v e for arsenic and
lead and are e l iminated f r o m fur ther consideration.

N e u t r a l i z a t i o n

Chemical neutralization could be used to reduce the m o b i l i t y of arsenic in either h i g h l y acidic or
basic s o i l s or the mob i l i ty of lead in h i g h l y acidic so i l s . However, re s ident ial s o i l s at the site are near
neutral and there fore this process would not be e f f e c t i v e in reducing mob i l i ty of lead or arsenic and it is
e l iminat ed f rom fur ther consideration.

S i l i c e o u s Chemica l s

S i l i c e o u s chemicals can be used to fix and s o l i d i f y po lyvalent metal and m e t a l l o i d ions, such as
arsenic, via reactions between s i l i ca t e s and p o s i t i v e l y charged metals. Several s i l i c eous processes are
commercial ly ava i lab l e and have been pr ev i ou s ly demonstrated to be e f f e c t i v e for certain materials.
However, the e f f e c t i v e n e s s of these processes is heavily dependent on the c ompl e t ene s s of mixing. T h i s
opt ion would be d i f f i c u l t to implement in a res idential se t t ing due to the required equipment and would
leave so i l s that would not be compat ib l e with residential yard use. T h e r e f o r e thi s o p t i o n is e l iminat ed
from fur ther consideration in the development of remedial alternatives.
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5.0 D E V E L O P M E N T OF REMEDIAL ALTERNATIVES

T h i s section provides a d e ta i l ed d e s cr ip t i on of the remedial action alternatives d e v e l o p e d for
VB/I70 OU1. The alternatives are d ev e l op ed by as sembling l og i ca l combinations of remedial
t e chno log i e s and process opt ions , which survived the screening process described in S e c t i o n 4.0. The
comprehensive remedial alternatives, which are summarized on T a b l e 5-1, are as f o l l o w s :

Alterna t iv e 1 - No Action
• Alternat ive 2 — Community H e a l t h Program, T i l l i n g / T r e a t m e n t (Lead), Targe t ed

Removal and Dispo sa l (Arsenic)
• A l t e r n a t i v e 3 — Community H e a l t h Program, Targe t ed Removal and Dispo sa l
• Alternat ive 4 - Community H e a l t h Program, Expanded Removal and Disposal
• Alternat ive 5 - Removal and Disposal

Detailed d e s c r ip t i on s of the alternatives are provided in the f o l l o w i n g subsections.

5.1 Alternative 1 - No Action

The no action alternative provides a baseline for the evaluation of other alternatives in
accordance with the NCP. No addi t ional protective or remediation measures would be taken for the no-
action opt ion. As noted previous ly, so i l s have been removed f r o m 48 re s ident ial p r o p e r t i e s at the site.

In general, the no-action alternative may be viable if constituent concentrations are below
remedial action levels. T h i s alternative may also be appropr ia t e for materials or soi l s , which do not pose
unacceptable risks to human health or the environment, if implementat ion of remedial actions would
create a greater risk, or if the cost of remediation is excessive when compared to the risk reduction.
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5.2 A l t e r n a t i v e 2 - Communi ty H e a l t h Program, T i l l i n g / T r e a t m e n t ( L e a d ) , T a r g e t e d Removal
and Dispo sa l (Arsenic)

A l t e r n a t i v e 2 contains the f o l l o w i n g p r i n c i p a l components:

I m p l e m e n t a t i o n of a Community H e a l t h Program

The community heal th program alternative for the V B I 7 0 site would be composed of two
separate (but p a r t i a l l y o v e r l a p p i n g ) elements: the f i r s t de s igned to addre s s risks to area chi ldren f r om
lead in un-remediated soi l s above the pre l iminary action level of 208 m g / K g ; and the second designed to
address risks to area chi ldren from pica ingest ion of arsenic in un-remediated s o i l s above the pre l iminary
action level of 47 m g / K g . Each of these two main elements of the program is described below.
Part i c ipa t i on in one or both elements of the program would be s t r i c t l y voluntary, and there would be no
charge to e l ig ib l e residents and property owners for any of the services o f f e r e d by the community health
program.

Public Health Program To Reduce Risks From Lead

The program for reduction of lead risks is intended to be general. That is, it is intended to assess risks
f rom lead from any and all po t ent ia l sources of exposure, with response actions ta i lored to address the
d i f f e r e n t type s of exposure source that may be i d e n t i f i e d . The lead program wil l consist of three main
elements:

1) Community and individual education about po t en t ia l pathways of exposure to
lead, and the po t ent ia l heal th consequences of excessive lead exposure.

2) A biomonitoring program by which any c h i l d (up to 72 months o l d ) may be
tested to evaluate actual exposures.

3) A program to respond to any observed lead exposures that are out s ide the normal
range. T h i s will include any necessary f o l l o w - u p s a m p l i n g , analysis, and
investigation to he lp i d e n t i f y the l i k e l y source of exposure, and to implement an
appropr ia t e response that w i l l h e l p reduce the exposure.

J : \ 0 1 0 0 8 5 x \ F i n a l Repor t \FS Report.doc October 2001
50



Vasquez B o u l e v a r d / I n t e r s t a t e 70 S u p e r f u n d S i t e
Operab l e Unit 1
F e a s i b i l i t y S t u d y Report ______

T h e s e three components are described in greater detai l below.

1. Education and Outreach Program

The education and outreach program will provide re s ident s with in format ion on two basic t o p i c s :
1) the p o s s i b l e health e f f e c t s from excessive exposure to l ead , and 2) s trategies for reducing exposure and
risk f rom lead in various sources that may exist in and around re s id en t s ' homes. T h i s education may take
the form of presentations to parents at schools or community meetings, along with d i s t r i bu t i on of f l i e r s ,
handouts, fac t sheets, etc. The education and outreach program may also inc lude p r o v i d i n g equipment
and s u p p l i e s that may h e l p reduce exposures f rom some media (e.g., discounted c l eaning s u p p l i e s , a
HEPA-vacuum loan program, etc), a long with re f erral s to out s ide lead-based paint inspect ion and
abatement programs or other pub l i c health services available to res idents within the site.

Educational and outreach services would be available to all res idents within the site for as long as
the remedy operates.

Educational interventions similar to this program have been e f f e c t i v e in reducing c h i l d r e n ' s
blood-lead concentrations, either alone (Kimbrough et al. 1994, U S E P A 1996, LCDH and UC 1993,
U S E P A 1998) or in combination with dust control programs (Rhoades et al., 1997; Lioy et al., 1998).
T h e s e interventions have also been e f f e c t i v e in reducing residential dus t- lead l o a d i n g s (Lanphear 1995,
1996, and C o p l e y 1995). A more d e t a i l e d summary of data on the e f f i c a c y of education-based programs
for lead is presented in A p p e n d i x A.

2. Biomonitoring Program

The biomonitoring program wil l o f f e r blood lead t e s t ing for young ch i ldren (6 to 72 months o l d ) .
An active recruitment program will be implemented to ensure that the data are adequate to evaluate the
overall per formance of the remedy in achieving the RAO for lead. The program wil l be organized to
emphasize s a m p l i n g once per year, u sua l ly in the late summer (be f o r e the start of the school season) and
to coincide with other p u b l i c health activit ie s already being impl ement ed (e.g., immunization c l ini c s).
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However, any chi ld with concerns over po t en t ia l excess lead exposures may have blood lead t e s t i n g
per f ormed at any time throughout the year.

T h e s e biomonitoring services wi l l be available to all residents within site for as long as the
remedy operates .

The purpos e of these biomonitoring activit ies is to i d e n t i f y ch i ldren r e s id ing within the site who
are experienc ing exposures to lead that are higher than t y p i c a l . If any i n d i v i d u a l s are i d e n t i f i e d with
elevated exposures, thi s will be f o l l o w e d up by response activities as described below.

3. Response Program

T h i s element of the program will ensure there is an a p p r o p r i a t e response at any proper ly where
in format ion f rom the b iomonitoring program indicates a child has an excessive exposure to lead. If the
exposure level of an indiv idual is j u d g e d to be of po t en t ia l c l in i ca l relevance, the f i r s t response wi l l be a
prompt referral to a phys i c ian for fur ther evaluation and treatment, as necessary. In all cases, this referral
s tep wil l be f o l l o w e d by an inves t igat ion into the l i k e l y source of the exposure. T h i s investigation wi l l
seek to assess not only so i l-re lated exposures, but exposures f rom other (non-so i l) sources as well (paint ,
water, cookware, other lead-containing items, etc.). If soil is j u d g e d to be the most l i k e l y source of
exposure, a series of alternative actions wi l l be evaluated to i d e n t i f y the most e f f e c t i v e way to reduce that
exposure. These wi l l inc lude a wide range of po t ent ia l alternatives, i n c l u d i n g such things as education,
s odd ing or c a p p i n g of contaminated so i l , t i l l i n g / t r e a t m e n t , etc. If exterior paint is the source of lead
contamination in so i l , remediation of the paint may be considered. If the main source is j u d g e d to be
non-soil r e la t ed , responses may inc lude things such as education and counsel ing, or referral to
environmental s a m p l i n g / r e s p o n s e programs o f f e r e d by other agencies, as a p p r o p r i a t e .
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Public Health Program To Reduce Risks From Pica Ingestion Of Arsenic

L i f e - t i m e chronic cancer and non-cancer risks f rom incidental ingest ion of arsenic in soil are
addressed by the soil r e m o v a l / d i s p o s a l component of th i s remedial alternative. The p u b l i c h ea l th
alternative for arsenic is de s igned to f o cu s s p e c i f i c a l l y on the po t en t ia l risks by young ch i ldren with soil
pica behavior. The program for arsenic will consist of three main elements:

1) Community and individual education about i d e n t i f i c a t i o n and p o t e n t i a l hazards
of pica behavior and the potent ial heal th consequences of excessive acute oral
exposure to arsenic.

2) A biomonitoring program by which any chi ld may be tested to evaluate actual
soil p i ca exposure to arsenic.

3) A program to respond to any observed inorganic arsenic exposures that are
outs ide the normal range. T h i s wil l inc lude any necessary f o l l o w - u p s a m p l i n g ,
analysis, and investigation to h e l p i d e n t i f y the l i k e l y source of exposure, and to
implement an appropr ia t e response that wi l l h e lp reduce the exposure.

T h e s e three components are described in greater detail below.

/. Education and Outreach Program

The education and outreach program will provide residents with in format i on on two basic topic s:
1) the p o s s i b l e health risks f rom pica ingestion of soi l , i n c l u d i n g the po t en t ia l e f f e c t s f r o m excessive
acute oral exposure to arsenic, and 2) strategies for i d e n t i f y i n g and reducing pica behavior in children.
T h i s education may take the f orm of presentations to parents at schools or community meetings, along
with d i s t r i bu t i on of f l i e r s , handouts, fac t sheets, etc. The heal th education component would be intended
to raise awareness of this behavior and would encourage parents to have their ch i ldr en screened if they
observe or suspect soil pica behavior.

Educational and outreach services would be available to all residents within the site for as long as
the remedy operates.

J : \ 0 1 0 0 8 5 x \ F i n a l R e p o r t \ F S Report.doc October 2001
53



Vasquez B o u l e v a r d / I n t e r s t a t e 70 S u p e r f u n d S i t e
Operable Unit 1
F e a s i b i l i t y S t u d y Report____ ________

No informat ion was located on the e f f i c a c y of education programs intended to reduce pica
behavior in chi ldren. However, there are many examples of p u b l i c education programs intended to make
p e o p l e aware of the po t ent ia l health risks of certain behaviors (smoking, drinking, use of drugs,
unprotec ted sex, etc), inc lud ing programs aimed at parental monitoring and intervention in behaviors that
are hazardous in their chi ldren (depre s s ion, drug use, etc). Based on these other programs, it is expected
that a program aimed at reduction of soil pica behavior would be e f f e c t i v e .

2. Biomonitoring Program

The biomonitoring program will o f f e r urinary arsenic t e s t ing for inorganic arsenic for young
chi ldren (6 to 72 months old). An active recruitment program would be impl ement ed to ensure that
p a r t i c i p a t i o n is s u f f i c i e n t to suppor t an evaluation of the overall per formance of the remedy in achieving
the RAO for exposures to arsenic in soil that result in acute e f f e c t s due to pica behavior. The program
wi l l be organized to emphasize routine urinary arsenic sampl ing once per year, u s u a l l y in the late summer
( b e f o r e the start of the school season). T h i s would be p er f ormed concomitant with the annual blood lead
monitoring described above. However, because pica behavior might occur at any tune, and because
urinary arsenic level s are l i k e l y to elevated for only a few days f o l l o w i n g exposure, any resident with
concerns over potent ial excess exposure of a child to arsenic in soil may have urinary arsenic t e s t ing done
at any time throughout the year.

T h e s e b iomonitoring services would available to all residents within site for as long as the
remedy operates.

The purpose of these biomonitoring activities is to obtain information on the normal range of
inorganic arsenic in urine in area chi ldren, and to obtain prel iminary est imates of the frequency and
magnitude of arsenic exposures that may result from pica behavior. If any individual s are i d e n t i f i e d with
elevated exposures, this wi l l be f o l l o w e d up by response ac t ivi t i e s as described below.
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3. Response Program

T h i s element of the program wil l ensure there is an a p p r o p r i a t e response at any proper ty where
informat ion f r om the biomonitoring program indicate s a child has an excessive exposure to inorganic
arsenic. If the exposure level of an individual is j u d g e d to be of p o t e n t i a l c l inical relevance, the f i r s t
response wi l l be a prompt referral to a phys i c ian for f u r t h e r evaluation and treatment, as necessary. In all
cases, th i s referral s t ep w i l l be f o l l o w e d by an investigation into the l i k e l y source of the exposure. T h i s
inves t igat ion will seek to assess not only so i l-re lated exposures, but exposures from other (non- s o i l)
sources as we l l . If soil is j u d g e d to be the most l i k e l y source of exposure, a series of alternative actions
will be evaluated to i d e n t i f y the most e f f e c t i v e way to reduce that exposure. T h e s e will include a wide
range of po t ent ia l alternatives, i n c l u d i n g such th ings as education, s o d d i n g or c a p p i n g , soil removal, etc.
If the main source is j u d g e d to be non-soil re la t ed , responses may i n c l u d e t h i n g s such as education and
counse l ing, or referral to environmental s a m p l i n g / r e s p o n s e programs o f f e r e d by other agencies, as
appropr ia t e .

S o i l T i l l i n g / T r e a t m e n t

In yards with lead EPCs greater than 540 m g / K g and arsenic EPCs below 240 m g / K g , surface
s o i l s would be t i l l e d to a dep th of 6 inches and treated with pho sphat e . Pre-remediation yard f ea ture s
would then be restored. Based on RI data, it is estimated that this would occur at a total of 89 re s ident ial
properties within the entire site (8 of the propertie s with lead EPCs above 540 m g / K g also have arsenic
EPCs above 240 m g / K g and would there fore be remediated by soil removal). T h i s value inc lude s an
estimate for the p r o p e r t i e s within the site that have not yet been s a m p l e d . The locat ions of p r o p e r t i e s
where lead EPCs have been measured above 540 m g / K g are shown on F i g u r e 5-1.

S o i l Removal

In yards with arsenic EPCs greater than 240 m g / K g accessible s o i l s would be removed to a d e p t h
of 12 inches and transported o f f s i t e for disposal at an appropr ia t e f a c i l i ty . The excavation areas would be
b a c k f i l l e d with clean soil containing arsenic and lead below PRGs, and pre-remediation yard f ea ture s

J : \ 0 1 0 0 8 5 x \ F i n a l R e p o r t \ F S Report.doc October 2001
55



Vasquez B o u l e v a r d / I n t e r s t a t e 70 S u p e r f u n d S i t e
Operable Unit 1
F e a s i b i l i t y S t u d y Report __ __________

restored. Based on RI data, it is e s t imated that this would occur at a to ta l of 113 res idential proper t i e s
within the site boundaries ( i n c l u d i n g proper t i e s yet to be s ampl ed). The locat ions of proper t i e s where
arsenic EPCs have been measured above 240 n a g / K g are shown on F i g u r e 5-1.

On-Going S o i l S a m p l i n g Program

To date, EPA has sampled the soil at approximate ly 75% of the residential properties within the
VBI70 site boundary. Because the spatial pattern of lead and arsenic contamination is variable between
properties , it is not pos s ib l e to assess potential risks at a s p e c i f i c proper ty without data from that property.
There fore , upon request from the owner or current resident (if access is granted by the owner), EPA will
provide a program of on-going testing for lead and arsenic in soil at any residential property within the
site boundaries that has not already been adequately tested. If the lead EPC exceeds 540 m g / K g and the
arsenic EPC is below 240 m g / K g , soil at the property would be t i l l e d and treated with phosphate . If the
arsenic EPC exceeds 240 m g / K g , soil would be removed and d i spo s ed o f f s i t e . T h i s sampl ing program
will operate for as long as the remedy operates.

5.3 Alternat ive 3 - Community H e a l t h Program, T a r g e t e d Removal and Disposal

Alternative 3 would contain the f o l l o w i n g p r i n c i p a l components:

I m p l e m e n t a t i o n of a Community H e a l t h Program

I m p l e m e n t a t i o n of a community health program, identical to the one described for Alt erna t iv e 2,
except that potent ial fu ture response actions would include soil removal and o f f s i t e d i s p o s a l .

S o i l Removal

In yards with arsenic EPCs greater than 240 m g / K g or with lead EPCs above 540 m g / K g
accessible so i l s would be removed to a dep th of 12 inches and transported o f f s i t e for d i spo sa l at an
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appropriate f a c i l i t y . The excavation areas would be b a c k f i l l e d with clean soil containing arsenic and lead
below the PRGs, and pre-remediation yard f ea tur e s restored. Based on RI data, it is estimated that th i s
would occur at a t o ta l of 202 res idential proper t i e s (105 proper t i e s for arsenic only, 8 for both arsenic and
lead, and 89 for lead only). The locat ions of proper t i e s where lead or arsenic EPCs have been measured
above 540 m g / K g or 240 m g / K g , r e spe c t iv e ly , are shown on F i g u r e 5-1.

On-Going S o i l S a m p l i n g Program

I d e n t i c a l to the program described under Alternat ive 2, upon request from the owner or current
resident (if access is granted by the owner), EPA will provide a program of on-going t e s t i n g for lead and
arsenic in soil at any residential proper ty within the site boundaries that has not already been adequate ly
tested. Under Alt erna t iv e 3, if the lead EPC exceeds 540 m g / K g or the arsenic EPC exceeds 240 m g / K g ,
soil would be removed and d i s p o s e d o f f s i t e . T h i s s ampl ing program wi l l operate for as long as the
remedy operates.

5.4 Alterna t iv e 4 - Community H e a l t h Program, Expanded Removal and Disposal

A l t e r n a t i v e 4 was d eve loped in response to comments from the S t a t e of Co lorado on the d r a f t FS
report (see A p p e n d i x D). The S t a t e proposed that remedial action be impl ement ed where arsenic EPCs
were in the range 42 m g / K g to 128 m g / K g to protect residents from p r e d i c t e d (point e s t imat e s) cancer
risks in the 3E-5 to 8E-5 range. EPA selec ted a prel iminary action level of 128 m g / K g arsenic for this
al ternative to be evaluated in the FS process. Alternative 4 contains the f o l l o w i n g p r i n c i p a l components:

I m p l e m e n t a t i o n of a Community H e a l t h Program

I m p l e m e n t a t i o n of a community health program identical to the one described for A l t e r n a t i v e 3.
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Soil Removal

In yards with arsenic EPCs greater than 128 m g / K g or with lead EPCs above 540 m g / K g
access ible s o i l s would be removed to a d e p t h of 12 inches and transport ed o f f s i t e for d i s p o s a l at an
a p p r o p r i a t e f a c i l i t y . The excavation areas would be b a c k f i l l e d with clean soil containing arsenic and lead
below PRGs, and pre-remediation yard f ea tur e s restored. Based on RI data, it is e s t imated that this would
occur at a total of 403 re s ident ial proper t i e s (306 p r o p e r t i e s for arsenic only, 31 for both arsenic and l ead ,
and 66 for lead only). The locations of p r o p e r t i e s where lead or arsenic EPCs have been measured above
540 m g / K g or 128 m g / K g , re spec t ive ly, are shown on F i g u r e 5-1.

On-Going S o i l S a m p l i n g Program

I d e n t i c a l to the program described under Alternat ive 2, upon request f rom the owner or current
resident (if access is granted by the owner), EPA wil l provide a program of on-going t e s t ing for lead and
arsenic in soil at any res idential proper ty within the site boundaries that has not already been adequate ly
te s ted. Under Alternat ive 3, if the lead EPC exceeds 540 m g / K g or the arsenic EPC exceeds 128 m g / K g ,
soil would be removed and d i s p o s e d o f f s i t e . T h i s s a m p l i n g program wil l operate for as long as the
remedy operates.

5.5 Alternat ive 5 - Removal and Disposal

A l t e r n a t i v e 5 would contain the f o l l o w i n g p r i n c i p a l components:

S o i l Removal

In yards with arsenic EPCs greater than 47 m g / K g or with lead EPCs above 208 m g / K g
accessible so i l s would be removed to a d ep th of 12 inches and transported o f f s i t e for d i s p o s a l at an
a p p r o p r i a t e f a c i l i t y . The excavation areas would be b a c k f i l l e d with clean soil containing arsenic and lead
below PRGs, and pre-remediation yard f ea ture s restored. T h i s alternative would also inc lude systematic
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s a m p l i n g of the p r o p e r t i e s that were not sampled during the RI and soil removal at l o ca t ions where lead
or arsenic l eve l s exceeded action l eve l s .

Based on RI data, it is es t imated that soil removal would occur at a total of 1,579 r e s id en t ia l
proper t i e s that were s a m p l e d during the RI (about 3,000 p r o p e r t i e s total were s a m p l e d ; removals would
be required at 276 proper t i e s for arsenic only, 944 for lead only and 359 for both lead and arsenic). For
the purpo s e s of FS evaluation it is assumed that the propor t ion of required removals would be the same in
the unsampled proper t i e s as the previous ly sampled proper t i e s . Based on this approach it is estimated
that soil removal would be required at 2,122 proper t i e s (384 p r o p e r t i e s for arsenic only, 1,259 for lead
only and 479 for both arsenic and lead).
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6.0 D E T A I L E D ANALYSIS OF REMEDIAL ALTERNATIVES

T h i s section provide s a detai led analysis of the remedial al ternatives d eve l oped in Sec t i on 5. The
alternatives are evaluated against the threshold and primary balancing criteria s p e c i f i e d in the NCP and
the FS Guidance (EPA, 1988a) to ensure that the selected remedial alternative w i l l : protect human health
and the environment; comply with or include a waiver of ARARs; be c o s t - e f f e c t i v e ; util ize permanent
so lut ions and alternative treatment t e chnologi e s or resource recovery t e chnologi e s to the maximum extent
prac t i cab l e ; and address the statutory pre f er ence for treatment as a pr inc ipa l element. The m o d i f y i n g
criteria of S t a t e and Community acceptance wi l l be addres sed by EPA a f t e r this FS is c ompl e t ed and prior
to the f i n a l i z a t i o n of the ROD, and will be based on comments received by EPA during a publ ic comment
per iod.

The nine FS evaluation criteria s p e c i f i e d in the NCP are:

T h r e s h o l d Criteria
Overall Protection of Human H e a l t h and the Environment
Compl iance with ARARs

• Primary Balancing Criteria
Shor t-Term E f f e c t i v e n e s s
Long-Term E f f e c t i v e n e s s and Permanence
Reduction of T o x i c i t y , M o b i l i t y and V o l u m e T h r o u g h Treatment
I m p l e m e n t a b i l i t y
Cost

• M o d i f y i n g Criteria
State Acceptance
Community Acceptance

T h e s e criteria are fur th er d e f i n e d by a set of sub criteria and fac t or s described in the FS guidance
(EPA, 1988a). W h i l e all nine criteria are important, they are weighed d i f f e r e n t l y in the decis ion-making
process d e p e n d i n g on whether they describe a required level of per formance (threshold criteria), prov ide
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for cons iderat ion of technical merits (primary balancing criteria), or involve the evaluation of non-EPA
reviewers that may in f lu enc e an EPA decision ( m o d i f y i n g criteria). Exp lana t i on s of the criteria, along
with a generalized summary of these sub criteria and fac tor s , are pre sented below.

Overall Protec t ion of Human H e a l t h and the Environment

The evaluation of the overall protection of human heal th and the environment is based on a
compos i t e of fac tors assessed under the evaluation criteria. The criteria s p e c i f i c a l l y considered are:
short-term e f f e c t i v e n e s s , long-term e f f e c t i v e n e s s and permanence, and compl iance with ARARs.

C o m p l i a n c e with ARARs

T h i s evaluation analyzes the expected performance of each al ternative in meet ing the Federa l and
State s tandards, or l i m i t a t i o n s that constitute a p p l i c a b l e or relevant and a p p r o p r i a t e requirements
(ARARs).

" A p p l i c a b l e Requirements" are those:

C l e a n u p standards, s tandards of control, or other substantive environmental protection
requirements, criteria or l imi ta t ions promulgat ed under F e d e r a l environmental or S t a t e
environmental or f a c i l i t y citing laws that s p e c i f i c a l l y addres s a hazardous substance, p o l l u t a n t or
contaminant at a CERCLA site. Only those S t a t e s tandards that are i d e n t i f i e d by a S t a t e in a
t i m e l y manner and that are more stringent than Federa l requirements may be a p p l i c a b l e . (NCP,
40 CFR § 300.5; C o m p l i a n c e with Other Laws Manual, p. 1-10.)

"Relevant and A p p r o p r i a t e Requirements" are those:

Cleanup s tandards , s tandards of control, and other substantive requirements, criteria or
l imi ta t i on s promulgated under F e d e r a l environmental or S t a t e environmental or f a c i l i t y s i t ing
laws that, while not a p p l i c a b l e to a hazardous substance, p o l l u t a n t , contaminant, remedial action,
location, or other circumstance at a CERCLA site, address problems or s i tuations s u f f i c i e n t l y
s imilar to those encountered at the CERCLA site so that their use is well suited to the part i cu lar
site. Only those S t a t e s tandards that are i d e n t i f i e d in a t i m e l y manner and are more stringent than
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F e d e r a l requirements may be relevant and appropr ia t e . (NCP, 40 CFR § 300.5; C o m p l i a n c e with
Other Laws Manual, p. 1-10.)

The f o l l o w i n g ARARs are considered in the evaluation of each alternative: c h e m i c a l - s p e c i f i c
(e.g., air qual i ty s tandards); and a c t i on- sp e c i f i c (e.g., so l id waste d i s p o s a l s tandards). No location-
s p e c i f i c ARARs were i d e n t i f i e d .

The NCP also requires the i d e n t i f i c a t i o n of other materials that, while not ARARs, may be u s e f u l
in evaluating a p p r o p r i a t e remediation goals or approaches. The "to be considered" (TBC) category
general ly is d e f i n e d to inc lude advisories, criteria, or guidance deve l oped by EPA, other Federa l
agencies, or S t a t e s that, while not l e g a l l y binding requirements, may be u s e f u l in d e v e l o p i n g CERCLA
remedies (see S e c t i o n 300.400 (g)(3)). The NCP provides that, unlike ARARs, the use of T B C s is
di scret ionary and that they are to be evaluated on an "as appropr ia t e" basis. The NCP also c on f i rms that
the role of T B C s should not be tantamount to that of c leanup s tandards . Because T B C s are, by d e f i n i t i o n ,
neither promulgated nor enforceable , they do not have the same status under CERCLA as ARARs. T B C s
may, however, be u s e f u l in evaluating protectiveness or how to carry out certain actions or requirements.

S h o r t - T e r m E f f e c t i v e n e s s

T h i s evaluation criterion addres s e s the e f f e c t s of the remedial alternative during the construction
and impl emen ta t i on phase until the remedial ob j e c t iv e s are met. Alt e rna t iv e s are evaluated with respect
to their p o t e n t i a l e f f e c t s on human health and the environment during impl ementa t i on of the remedial
action. As s p e c i f i e d in the CERCLA guidance, the short-term impacts of each remedial alternative are
assessed considering the f o l l o w i n g fac tor s:

Short-term risks that might be posed to the community during imp l emen ta t i on of
remedial action;
Potential impact s on workers during remedial action and the e f f e c t i v e n e s s and
r e l i a b i l i t y of protec t ive measures;
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• Potent ial environmental impacts of the remedial action and the e f f e c t i v e n e s s and
r e l i a b i l i t y of mi t igat ive measures during imp l emen ta t i on; and
The time until protect ion is achieved.

Long-Term E f f e c t i v e n e s s and Permanence

Evaluation of long-term e f f e c t iv ene s s and permanence considers the risks remaining a f t er the
response o b j e c t i v e s have been met. F a c t o r s considered, as a p p r o p r i a t e , inc lude the f o l l o w i n g :

• Magni tude of residual risk remaining f r om untreated waste or treatment re s idual s
remaining at the conclusion of the remedial activit ie s .

• Adequacy and r e l i ab i l i ty of controls. T h i s fa c t or assesses the adequacy and
s u i t a b i l i t y of controls, if any, that are used to manage untreated wastes that
remain at the site. The long-term r e l i a b i l i t y of management controls for
p r o v i d i n g continued protection are also assessed, i n c l u d i n g the p o t e n t i a l need to
replace technical components of the alternative, and the po t en t ia l exposure
pathway and the risks, should the remedial action need replacement. In
accordance with NCP requirements (40 CFR 300.430) and the FS Guidance
(EPA, 1988a), the principal fac tor s considered are:

The l i k e l i hood that the t e chnologie s wi l l meet required process
e f f i c i e n c i e s or performance s p e c i f i c a t i o n s ;

• The type of long-term management required;
• Requirements for long-term monitoring;
• Operation and maintenance f u n c t i o n s ;
• D i f f i c u l t i e s and uncertainties associated with long-term operation and

maintenance;
• The potential need for replacement of technical components;
• The magnitude of the threats or risks should the remedial action need

replacement;
• The degree of c on f id enc e that controls can adequate ly handle po t ent ia l

prob l ems; and
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• The uncertainties associated with land d i s p o s a l of r e s idua l s and untreated
wastes.

Reduction of T o x i c i t y , M o b i l i t y or Volume T h r o u g h Trea tmen t

The FS Guidance i d e n t i f i e s the f o l l o w i n g fa c t or s to be considered in the evaluation of the degree
to which remedial alternatives reduce the toxicity, mobil i ty or volume of p o t e n t i a l l y hazardous materials
through treatment:

• The treatment processes the alternatives e m p l o y and materials they wi l l treat;
• The amount of hazardous materials that wi l l be destroyed or treated, in c lud ing

how the pr inc ipa l threat(s) will be addre s s ed;
• The degree of expected reduction in toxic i ty, mobi l i ty, or volume of the material

due to treatment, measured as a percentage of reduction (or order of magn i tud e);
• The degree to which the treatment is irreversible;
• The type and quantity of residuals that wil l remain f o l l o w i n g treatment,

considering the persis tence, toxic i ty, mobi l i ty , and p r o p e n s i t y to bioaccumulate
of such hazardous substances and their consti tuents; and

• Whether the alternative would s a t i s f y the statutory pr e f e r enc e for treatment as a
pr inc ipa l element of the remedy.

I r a p l e m e n t a b i l i t y

T h i s criterion addres s e s the technical and adminis trat ive f e a s i b i l i t y of i m p l e m e n t i n g each
remedial alternative and the a v a i l a b i l i t y of various services and material s required during its
impl ementa t i on . As s p e c i f i e d in the CERCLA guidance, the evaluation of i m p l e m e n t a b i l i t y inc lude s
three categories of analysis and a total of nine factors:

• Techni ca l F e a s i b i l i t y
1. A b i l i t y to construct and operate the t e chnology
2. R e l i a b i l i t y of the t e chno logy
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3. Ease of undertaking add i t i ona l remedial actions, if necessary
4. A b i l i t y to monitor the e f f e c t i v e n e s s of the remedy

A d m i n i s t r a t i v e F e a s i b i l i t y
5. A b i l i t y to obtain approva l s f rom other agencies
6. Coordinat ion with other agencies

A v a i l a b i l i t y of Services and Mater ia l s
7. A v a i l a b i l i t y of o f f - s i t e treatment, storage and d i spo sa l services and

capacity
8. A v a i l a b i l i t y of necessary equipment and s p e c i a l i s t s
9. A v a i l a b i l i t y of new t echnology under considerat ion

Cost

For each alternative, a -30 to +50 percent cost estimate is d e v e l o p e d in accordance with
procedures in the Remedial Action Costing Procedures Manual. Cost es t imates for each alternative are
based on conceptual engineering and de s ign and are expressed in terms of 2001 d o l l a r s . The cost
estimate for a remedial alternative consists of f our pr inc ipa l elements:

Remedial action cost — Remedial action cost consists of direct (cons truc t ion),
indirect (non-construction and overhead) costs, and costs associated with the
implementa t ion of community health program. Direct costs inc lude the cost for
equipment, labor, and materials incurred to d e v e l o p , construct, and implement a
remedial action. I n d i r e c t costs are expendi ture s for engineering, f i n a n c i a l , and
other services that are not a c tua l ly a part of construction but are required to
implement a remedial alternative. T h e s e items are included in the d e t a i l e d cost
analysis. As discussed in A p p e n d i x B, remedial action inc lude s engineering
actions (i.e., soil removal and/or t i l l i n g ) and s e t t ing up and imp l emen t ing a
community health program.
Operation and maintenance cost - Operation and maintenance (O&M) cost re fers
to post-remedial action cost items necessary to ensure the continued
e f f e c t i v e n e s s of a remedial action. For the alternatives under consideration in
thi s FS there are no O&M activities other than p e r i o d i c review. Long-term
actions, such as impl ementa t i on of the community hea l th program, are
considered to be a component of remedial action.
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• Cost for a 5-year review - S e c t i o n 12 l(c) of C E R C L A , as amended, states that a
5-year review of a remedial action is required if that remedial action resul t s in
hazardous constituents remaining on-site.

• Present worth analys i s - T h i s analysis is used to evaluate the remedial action and
O&M costs of a remedial alternative based on its present worth. A present worth
analysi s compares expenditures for various alternatives where those expendi ture s
occur over d i f f e r e n t time per iods . By di scount ing all costs to a common base
year, the costs for d i f f e r e n t remedial action alternatives can be compared based
on a s ing l e cost f igure for each alternative. The total present worth for a s ing l e
alternative is equal to the f u l l amount of all costs incurred through the end of the
f i r s t year of operation (capital cost), p l u s the series of expendi ture s in f o l l o w i n g
years reduced by the a p p r o p r i a t e fu ture va lu e /pr e s en t worth discount f a c t o r . T h i s
analysi s al lows the comparison of remedial alternatives on the basis of a s ingl e
cost representing an amount that, if invested in the base year and disbursed as
needed, would be s u f f i c i e n t to cover all costs associated with the remedial action
over its planned l i f e . A discount rate of 5 percent is assumed for base
calculations (EPA, 1988a). The discount rate represents the anticipated
d i f f e r e n c e between the rate of i n f l a t i o n and investment return.

S t a t e and Communi ty Accep tance

As discussed in the FS Guidance, EPA will f o r m a l l y evaluate community and S t a t e acceptance
f o l l o w i n g review of comments received on the Proposed Plan when p u b l i c l y available.

The f o l l o w i n g subsections provide an analysi s of each of the remedial al ternatives d ev e l oped for
V B / I 7 0 OU1. A summary of the pr inc ipal components of each alternative is provided , f o l l o w e d by an
assessment of the alternative against the thre sho ld and balancing evaluation criteria

6.1 Alternative 1 - No Action

The no action alternative provides a baseline for the evaluation of other alternatives in
accordance with the NCP. No addi t ional protect ive or remediation measures would be taken for the no-
action option. As noted previously, so i l s have been removed f r o m 48 residential p r o p e r t i e s at the site.
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The purpo s e of i n c l u d i n g the No Act ion alternative is to prov ide a base l ine against which the
other remedial al ternatives can be compared.

6.1.1 Overall Protection of Human H e a l t h

The Baseline Human H e a l t h Risk Assessment indicates that no f u r t h e r action would be e f f e c t i v e
in prevent ing exposures to arsenic in soil above a 1x10"^ l i f e t i m e cancer risk, a chronic hazard greater
than 1, or a sub-chronic hazard quotient greater than 1 for res idents who have average or central tendency
exposures. However, if no fur th er action is taken at the site, screening level c a l c u l a t i o n s suggest that high
rates of soil intake associated with soil pica behavior in ch i ldren might result in doses of arsenic which
exceed an acute hazard quotient of 1, even for the central tendency pica exposure scenario. A l s o , no
f u r t h e r action would not meet the RAOs for arsenic since they are e s tabl i shed to be pro t e c t ive of RME
exposures.

For l ead , in order to h e l p determine whether the IEUBK model is y i e l d i n g r e l iab l e pr ed i c t i on s of
the risk of elevated blood lead level s in chi ldren at the V B / I 7 0 site, U S E P A compared the IEUBK model
pr ed i c t i on s to actual observations of blood lead l eve l s in the p o p u l a t i o n of ch i ldren currently l i v i n g at the
site. Even though the avai lable data are from studies that were not de s igned to support risk assessment,
they do support the f o l l o w i n g :

A. Elevated blood lead l eve l s occur in ch i ldren r e s i d ing within the site.
B. S o i l is not l i k e l y to be the main source of elevated b lood lead level s .
C. Elevations are not c l ear ly d i f f e r e n t f rom areas out s ide V B / I 7 0 .

One alternative IEUBK model run using recently pub l i s h ed data on soil inges t ion rates for ch i ldren
( S t a n e k & Calabrese, 2000), the s i t e - s p e c i f i c relative b i o a v a i l a b i l i t y and site s p e c i f i c s o i l / d u s t ratio
a d j u s t m e n t s pr ed i c t s that no fur th er action would be e f f e c t i v e in achieving the RAO for l ead. The
IEUBK model run using d e f a u l t assumptions for all parameters except the site s p e c i f i c re lat ive
b i o a v a i l a b i l i t y and s o i l / d u s t ratio pr ed i c t s that no fur ther action would not be e f f e c t i v e in achieving the
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RAO for lead in so i l . The range of re sul t s f rom the IEUBK model r e f l e c t s the uncertainty in p r e d i c t i n g
whether f u r t h e r action is required to achieve the RAO for lead at the site.

6.1.2 C o m p l i a n c e with ARARs

No ac t iv i t i e s would occur under the No Action alternative. T h e r e f o r e , location- and action-
s p e c i f i c ARARs would not a p p l y . In addi t i on, there are no a p p l i c a b l e c h e m i c a l - s p e c i f i c ARARs for this
alternative.

6.1.3 S h o r t - T e r m E f f e c t i v e n e s s

The No Action Alternat ive would not entail any actions at the site and ther e f or e would not have
any pot ent ia l impact s on workers, the community or the environment during impl ementa t i on .

6.1.4 Long-Term E f f e c t i v e n e s s and Permanence

No addi t ional controls are required by the No Action alternative, and the magnitude of risk due to
pot ent ia l for direct contact with contaminated so i l s would not be reduced. The alternative does not meet
the requirements of the RAOs and does not provide long-term e f f e c t i v e n e s s and permanence.

6.1.5 Reduction of Toxicity., M o b i l i t y or V o l u m e Through Treatment

The No Action Alternat ive does not emp loy any treatment t e chno l og i e s and would there fore not
result in any reduction in the mobi l i ty, toxic i ty or volume of metal s in the source materials.
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6.1.6 I m p l e m e n t a b i l i t y

No actions would be implemented under this alternative.

6.1.7 Cost

The No Act ion alternative does not have an associated cost. It is used as the ba s e l ine comparison
of the other alternatives.

6.2 A l t e r n a t i v e 2 - Community H e a l t h Program, T i l l i n g / T r e a t m e n t ( L e a d ) , T a r g e t e d Removal
& Disposal ( A r s e n i c )

A l t e r n a t i v e 2 contains the f o l l o w i n g pr inc ipa l components:

• I m p l e m e n t a t i o n of a community health program, o f f e r e d p r i m a r i l y to ch i ldr en at
residences where yard soil EPCs exceed 47 m g / K g arsenic and/or 208 m g / K g
lead , but available to any child that resides in the V B / I 7 0 site.

• In yards with arsenic EPCs greater than 240 m g / K g accessible soi l s would be
removed to a d ep th of 12 inches and transported o f f s i t e for d i s p o s a l at an
a p p r o p r i a t e f a c i l i t y . The excavation areas would be b a c k f i l l e d with clean soil
containing arsenic and lead below PRGs, and pre-remediat ion yard f eature s
restored. Based on RI data, it is estimated that th i s would occur at a total of 113
res idential p r o p e r t i e s within the site boundaries ( i n c l u d i n g proper t i e s not yet
s a m p l e d ) .

• In yards with lead EPCs greater than 540 m g / K g , sur face s o i l s would be t i l l e d to
a d e p t h of 6 inches and treated with pho spha t e . Pre-remediation yard f ea ture s
would be restored. Based on RI data, it is estimated that thi s would occur at a
total of 89 res idential proper t i e s ( i n c l u d i n g propert ie s not yet s a m p l e d ) .

• Upon request from the owner or current resident (if access is granted by the
owner), soil will be sampled and tested for lead and arsenic at any residential
proper ty within the site boundaries that has not already been adequate ly te s ted.
If the level of lead exceeds 540 m g / K g and arsenic is below 240 m g / K g , soil wi l l
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be t i l l e d and treated. If the level of arsenic exceeds 240 m g / K g , soil will be
removed and d i s p o s e d o f f s i t e .

6.2.1 Overall Protection of Human H e a l t h

Alterna t iv e 2 would be expected to meet the requirements of the RAOs and there fore be
protective of human health, a l though there are uncertainties with the e f f e c t i v e n e s s of the t r e a t m e n t / t i l l i n g
component.

Removal and o f f s i t e d i s p o s a l of yard soi l s with arsenic EPCs above 240 m g / K g would be
e f f e c t i v e in prevent ing exposure to these s o i l s and would achieve RAOs A and B for arsenic in soil. The
uncertainty analysis p e r f ormed in the Baseline Human H e a l t h Risk Assessment (EPA, 2 0 0 l a ) indi ca t e s
that actual risks are much more l i k e l y to be lower than the ca lculated point estimates of risks. P r o v i d i n g
protection at the 1 x 10~4 risk level based on the point estimates of risk is l i k e l y to provide a level of
protectiveness for the RME scenario in the range of 2 x 10" 5 to 7 x 10" 5.

T i l l i n g / t r e a t m e n t of yard s o i l s with lead EPCs above 540 m g / K g may be e f f e c t i v e in a d d r e s s i n g
risks associated with these so i l s and may achieve RAO D for lead in soil. Exi s t ing data on e f f e c t i v e n e s s
at other sites are sparse and it is indicated that the required reduction of lead b i o a v a i l a b i l i t y is above the
range estimated by studies at the J o p l i n Missouri site. S i t e - s p e c i f i c treatabi l i ty testing would be required
to determine the chemical form and a p p l i c a t i o n rate of the pho sphat e . In add i t i on , there is uncertainty
about the e f f e c t of t i l l i n g on surface EPCs of lead ( d e t a i l e d lead concentrations with d e p t h data or sur face
concentrations at d i f f e r e n t locat ions are not available for the target p r o p e r t i e s ) and th e r e f o r e the resultant
surface concentrations of lead could not be pred i c t ed with accuracy.

For properties where engineering actions were not taken, but which have lead or arsenic EPCs
above prel iminary action l eve l s , implementat ion of a community health program would be expected to be
e f f e c t i v e in managing risks related to lead and arsenic in soil due to the combined components of
education, biomonitoring, soil s a m p l i n g and analysis and response actions as necessary. The community
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heal th program is expected to achieve RAO C for arsenic in soil and RAO D for lead in soil when
combined with the t i l l i n g / t r e a t m e n t component. As discussed in A p p e n d i x A, educational interventions
have been e f f e c t i v e in reducing c h i l d r e n ' s blood-lead concentrations, either alone or in combination with
dust control programs. T h e s e interventions have also been e f f e c t i v e in reducing res idential dus t- lead
loadings . No in format ion was located on the e f f i c a c y of education programs intended to reduce p ica
behavior in children. However, there are many example s of pub l i c education programs intended to make
p e o p l e aware of the po t ent ia l heal th risks of certain behaviors (smoking, dr inking, use of drugs,
unprotected sex, etc), including programs aimed at parental monitoring and intervention in behaviors that
are hazardous in their ch i ldren (depre s s ion, drug use, etc). Based on these other programs, it is expec ted
that a program aimed at reduction of soil pica behavior would be e f f e c t i v e in achieving RAO C for
arsenic in soil since the risk is associated with a par t i cu lar behavior. Biomonitoring and soil s a m p l i n g
and analysis and response actions would add certainty in achieving RAOs C and D. The community
heal th program would also provide an addit ional pub l i c health bene f i t to the community by reducing soil
pica behavior which is l i k e l y associated with heal th risks other than to po t en t ia l exposure to arsenic. S o i l
pica behavior is not healthy for children.

6.2.2 C o m p l i a n c e with ARARs

ARARs re lat ing to the generation of f u g i t i v e dust and lead concentrations in ambient air would
be a p p l i c a b l e to actions performed to implement Alternative 2. Although the potential exists for dust
generation during soil t i l l i n g , excavation, transport and b a c k f i l l i n g act ivi t ie s , engineering controls would
be r ead i ly impl ementab l e and e f f e c t i v e to achieving compliance with the a p p l i c a b l e regulations. ARARs
relat ing to the characterization, transport and d i s p o s a l of sol id wastes would be a p p l i c a b l e and would be
met by standard construction and transportation practices . Alternat ive 2 would ther e f or e meet the
requirements of all ARARs.
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6.2.3 S h o r t - T e r m E f f e c t i v e n e s s

The short-term risk to the community and workers during the imp l emen ta t i on of thi s alternative
would be low. Risks would be posed to members of the community due to the operation of heavy
equipment in the re s ident ial areas ( f o r t i l l i n g and removal) and by truck t r a f f i c associated with
t ranspor ta t ion of excavated soil o f f s i t e and import of clean b a c k f i l l .

For soil removal activit ies , risks would be posed to members of the community by truck t r a f f i c
associated with transpor ta t ion of excavated soil o f f s i t e and import of clean b a c k f i l l . As a screening level
es t imate, a total of a p p r o x i m a t e l y 2,200 semi-truck tr ip s would be needed to transport the excavated soil
to the d i s p o s a l f a c i l i t y and to transport the clean b a c k f i l l soil to the site (about 22,000 cubic yards of
excavated soil and 22,000 cubic yards of b a c k f i l l transported in 20 cubic yard capaci ty trucks). The
injury and f a t a l i t y rates for accidents involving large trucks in 1997 (most recent data ava i lab l e) were
50.7 per 100 m i l l i o n vehicle mile s driven and 2.5 per 100 m i l l i o n vehicle mile s driven, r e sp e c t iv e ly .
Assuming a transport dis tance of 15 miles to both the d i s p o s a l f a c i l i t y and to the b a c k f i l l source,
a p p l i c a t i o n of the 1997 statis t ics estimates that there would be a 3.3 percent probab i l i ty that one of the
trucks would be involved in an accident that injures someone and a 0.16 percent chance of a f a t a l i t y . It is
noted that use of these s ta t i s t i c s in this type of screening-level evaluation l i k e l y overestimates the actual
risks at the V B / I 7 0 site because the probab i l i t i e s are based on vehicle mile s driven, which inc lude s all
weather condit ions. The risks would be reduced at V B / I 7 0 by f o l l o w i n g a transpor ta t ion p lan and
per f o rming transportation during the summer construction period only.

For the t i l l i n g / t r e a t m e n t component, a t r ea tab i l i ty t e s t ing program would be required to evaluate
the chemical form and a p p l i c a t i o n rates for p h o s p h a t e and a s a m p l i n g program would be required to
determine the s p a t i a l d i s t r ibu t ion of lead within the surface s o i l s of each yard targeted for remediation.
T h i s program would l ik e ly take one year to complete and would result in a delay in the implementat ion of
the t i l l i n g component of the alternative. There would also be some uncertainty with the e f f e c t i v e n e s s of
this alternative, because the lead concentration d e p t h p r o f i l e s and the surface lead concentration
d i s t r i b u t i o n (presence of h o t - s p o t s ) at the sub j e c t p r o p e r t i e s are unknown, such that the e f f e c t of t i l l i n g on
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surface lead concentrations would not be accurately predic tab l e . In addi t i on, during imp l emen ta t i on the
soil mixing and treatment chemical a p p l i c a t i o n may not be uni form throughout the yard r e su l t ing in
uncertainty with the overall e f f e c t i v e n e s s . Ther e f o r e , once t i l l i n g / t r e a t m e n t had been p e r f o r m e d f o l l o w -
up t e s t ing of s o i l s for lead concentrations and treatment e f f e c t i v e n e s s would need to be p e r f o rmed as well
as b iomoni tor ing to evaluate exposures.

I m p l e m e n t a t i o n of the community health program would be expec t ed to be e f f e c t i v e in managing
the risks in other por t ions of the site related to lead and arsenic in s o i l s due to the combination of
components of education, biomonitoring, soil s a m p l i n g and analysi s , and response actions when
warranted. As di scus sed in A p p e n d i x A, educational interventions have been e f f e c t i v e in reducing
c h i l d r e n ' s b l o o d - l e a d concentrations, either alone or in combination with dust control programs. T h e s e
interventions have also been e f f e c t i v e in reducing res idential dus t- l ead l oad ing s . The a d d i t i o n of
biomonitoring, soil s a m p l i n g and analysis, and response will increase the e f f e c t i v e n e s s of the community
health program at the V B / I 7 0 site. No p u b l i s h e d s tudie s were located regarding a program to reduce
human exposure to arsenic associated with soil pica behavior through a p u b l i c health type program.
However, it is expected that the type s of programs that are s u c c e s s f u l in reducing lead exposure via soil
or dust w i l l also be su c c e s s fu l in reducing exposure to arsenic in soil at the VB/I70 site, e s p e c i a l l y if
education is ta i l or ed to the prevention of soil pica behavior.

6.2.4 Long-Term E f f e c t i v e n e s s and Permanence

Alterna t iv e 2 would provide a high level of long-term e f f e c t i v e n e s s and permanence. S o i l s with
lead or arsenic EPCs above risk-based ob j e c t ive s would be addressed by t i l l i n g / t r e a t m e n t ( l e a d ) or
removal (arsenic). A community health program would be expected to be e f f e c t i v e in managing any risk
f rom s o i l s at the site through education, biomonitoring, and environmental s a m p l i n g and response
programs. It would provide the addi t ional b ene f i t to the community of prov id ing a mechanism for
i d e n t i f y i n g sources of lead exposure other than so i l s and abatement of exterior lead paint (under this
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program if lead paint is a source of contamination to soils and soi l s at a p r o p e r t y are an issue, or by
referral to another program otherwise).

6.2.5 Reduction of Tox i c i ty , M o b i l i t y or V o l u m e Through Treatment

Alternat ive 2 contains treatment of so i l s in conjunct ion with t i l l i n g at 36 proper t i e s to reduce the
t ox i c i ty of lead through s tab i l i za t i on with pho spha t e . T h e s e proper t i e s have average lead concentrations
in surface s o i l s ranging up to 1,130 m g / K g . As discussed in Sec t i on 4.4.4, data generated by the
intensive s a m p l i n g of 8 proper t i e s during the Residential Risk-Based S a m p l i n g I n v e s t i g a t i o n were used to
evaluate the po t en t ia l e f f e c t of t i l l i n g on lead concentrations in surface so i l s . The inve s t igat ion generated
lead concentrations at 2-inch intervals to a dep th of 12 inches. In the evaluation, for each property the
lead concentration remaining a f t e r t i l l i n g was estimated by averaging all concentrations within the t i l l i n g
d ep th (i.e., assumed all soil is c ompl e t e ly mixed). As shown on T a b l e 4-5, this analysis estimated that for
the four proper t i e s where surface lead concentrations were above 540 m g / K g , lead concentrations at the
surface would be reduced by between 23% by 6 inch t i l l i n g . For the f our proper t i e s with surface lead
concentrations above 540 m g / K g , these reductions were estimated at 31% for 6 inch t i l l i n g . Assuming a
31% reduction at a yard with a current lead concentration at 1,130 m g / K g , this screening-level evaluation
estimates that the resultant surface concentration a f t e r t i l l i n g would be 790 m g / K g . In order to reduce the
po t ent ia l exposure to a level equivalent to ex i s t ing so i l s with a lead concentration of 195 m g / K g The
PRG), treatment would there f or e have to reduce the b i o a v a i l a b i l i t y by a p p r o x i m a t e l y 75%.

Data are avai lab l e f r o m recent te s t ing p e r f o rmed at the J o p l i n , Missouri site (MFG, 2001). At
this site lead contaminated s o i l s were amended with pho sphor i c acid and then l imed to bring the pH back
to neutral as part of f e a s i b i l i t y t r ea tab i l i ty tes t ing. Since most of the lead in these so i l s was lead
carbonate, the pho sphor i c acid was quite e f f e c t i v e at d i s s o l v i n g the lead and p r e c i p i t a t i n g lead
phosphates. There have been three rounds of lead bioavailabi l i ty testing on the J o p l i n soi l s ( 3 , 1 8 , and 30
month po s t-amendment) in which control (unamended) and amended (0.5 and 1.0% p h o s p h a t e as
phosphorus) soils were dosed to young swine (using the EPA Region VIII swine study protocol). The
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results suggest a 30-40% reduction in relative lead b i oava i lab i l i ty . The control and 18-month post-
amendment soil (1% phosphate as phosphorus) were also dosed to adult humans, and stable lead isotope
d i lu t i on in blood was used to e s tabl i sh lead bioavailabi l i ty. Preliminary data f rom this work indicated a
60% reduction in absolute lead b i o a v a i l a b i l i t y for the amended soil.

Based on the re sul t s of these tests it may be p o s s i b l e to reduce b i o a v a i l a b i l i t y of lead in V B / I 7 0
soil s more than 75% and therefore meet the requirements of the RAOs, however, there is uncertainly
associated with this alternative. Trea tab i l i ty testing would be required to determine the a p p r o p r i a t e form
and dose of p h o s p h a t e required for V B / I 7 0 .

6.2.6 I m p l e m e n t a b i l i t y

Overall, the i m p l e m e n t a b i l i t y of thi s alternative is expected to be high, with some uncertaintie s
associated with the t r e a t m e n t / t i l l i n g component. S o i l removal and replacement ac t ivi t i e s have been
per f o rmed previous ly without d i f f i c u l t y at the site and fu ture removal actions would be expected to be
readily implementable. Implementa t ion of a community health program is expected to be readily
implementable as f u n d i n g would be available and there are established community organizations, such as
neighborhood associations and environmental coalitions that could assist in the di s tr ibut ion of materials.
A l s o , State and local City and County agencies have lead awareness and intervention programs already in
place. The addi t i on of arsenic t e s t ing and deve lopment of educational programs s p e c i f i c to soil p i ca
behavior and arsenic would be easily added since the organizational structure is in place. T i l l i n g of
residential soils may be d i f f i c u l t to implement. Areas of accessible soils within yards are relat ively small
and t y p i c a l l y have f ea tur e s such as trees or large shrubs, which would make access and impl ementa t i on
of de ep t i l l i n g d i f f i c u l t unless removed and replaced. It is l i k e l y that due to access constraints t i l l i n g
would have to be per formed using ro to t i l l er s , which t y p i c a l l y have a working dep th of about 6 inches.
Deeper t i l l i n g , if found to be necessary to meet the RAOs, would be d i f f i c u l t to implement.
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6.2.7 Cost

The present net worth cost for Alternative 2 is approximate ly $10.6 million. Detailed information
on the unit rates, quanti t ie s and as sumptions used in the deve lopment of the costs are presented in
A p p e n d i x B.

6.3 Alternat ive 3 - Community H e a l t h Program, Targe t ed Removal and Disposal

A l t e r n a t i v e 3 contains the f o l l o w i n g principal components:

• I m p l e m e n t a t i o n of a community health program o f f e r e d p r i m a r i l y to ch i ldren at
residences where yard soil EPCs exceed 47 m g / K g arsenic and/or 208 m g / K g
lead, but available to any child that resides in the VB/I70 site.

• In yards with arsenic EPCs greater than 240 m g / K g or with lead EPCs above 540
m g / K g accessible s o i l s would be removed to a d e p t h of 12 inches and transported
o f f s i t e for d i spo sa l at an appropr ia t e f a c i l i t y . The excavation areas would be
b a c k f i l l e d with clean soil containing arsenic and lead below the PRGs, and pre-
remediation yard f ea ture s restored. Based on RI data, it is e s t imated that thi s
would occur at a total of 202 residential proper t i e s (105 p r o p e r t i e s for arsenic
only, 8 for both lead and arsenic and 89 for l e a d ) .

• U p o n request from the owner or current resident (if access is granted by the
owner), soil will be s ampl ed and tested for lead and arsenic at any re s id en t ia l
proper ty within the site boundaries that has not already been adequate ly t e s t ed .
If the level of lead exceeds 540 m g / K g or the level of arsenic exceeds 240
m g / K g , soil will be removed and disposed o f f s i t e .

6.3.1 Overall Protection of Human H e a l t h

Alternat ive 3 would meet the requirements of the RAOs and there fore be protec t ive of human
health.
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Removal and o f f s i t e d i s p o s a l of yard soil s with arsenic EPCs above 240 m g / K g or lead greater
than 540 m g / K g would be e f f e c t i v e in preventing exposure to these soils and would achieve RAOs A and
B for arsenic in soil and may achieve RAO D for lead in soil. The uncertainty analysis p er f ormed in the
Baseline Human H e a l t h Risk Assessment (EPA, 2 0 0 l a ) indicate s that actual arsenic risks are much more
l ike ly to be lower than the calculated point estimates of risks. Providing protection at the 1 x 10"4 risk
level based on the point estimates of arsenic risk is l i k e l y to provide a level of protect iveness for the RME
scenario in the range of 2 x 10"5 to 7 x 10"̂ .

For proper t i e s where engineering actions were not taken, but which have lead or arsenic EPCs
above preliminary action levels, implementation of a community health program would be expected to be
e f f e c t i v e in managing risks associated with lead and arsenic in soil due to the combined components of
education, biomonitoring, soil sampling and analysis and response actions as necessary. The community
health program is expected to achieve RAO C for arsenic in soil and RAO D for lead in soil when
combined with the r e m o v a l / d i s p o s a l component. As discussed in A p p e n d i x A, educational interventions
have been e f f e c t i v e in reducing c h i l d r e n ' s blood-lead concentrations, either alone or in combination with
dust control programs. T h e s e interventions have also been e f f e c t i v e in reducing res idential dust-lead
loadings. No information was located on the e f f i c a c y of education programs intended to reduce pica
behavior in children. However, there are many examples of publ i c education programs intended to make
p e o p l e aware of the potential health risks of certain behaviors (smoking, drinking, use of drugs ,
unprotected sex, etc), including programs aimed at parental monitoring and intervention in behaviors that
are hazardous in their children (depres s ion, drug use, etc). Based on these other programs, it is expected
that a program aimed at reduction of soil pica behavior would be e f f e c t i v e in achieving RAO C for
arsenic in soil since the risk is associated with a certain behavior. Biomonitoring and soil sampling and
analysis and response actions would add certainty in achieving RAOs C and D. The community heal th
program would also provide an additional public health benefit to the community by reducing soil pica
behavior which is l ike ly associated with health risks other than to potent ial exposure to arsenic. S o i l pica
behavior is not heal thy for children.
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6.3.2 C o m p l i a n c e with ARARs

ARARs re la t ing to the generation of f u g i t i v e dust and lead concentrations in ambient air would
be a p p l i c a b l e to actions p er f ormed to implement Alt erna t iv e 3. A l t h o u g h the po t en t ia l ex i s t s for dust
generation during soil excavation, transport and b a c k f i l l i n g ac t ivi t i e s , engineering controls would be
readi ly i m p l e m e n t a b l e and e f f e c t i v e to achieving compliance with the a p p l i c a b l e regulat ions . ARARs
r e l a t i n g to the characterization, transport and d i s p o s a l of so l id wastes would be a p p l i c a b l e and would be
met by standard construction and transportation practices . Alternat ive 3 would there fore meet the
requirements of all ARARs.

6.3.3 S h o r t - T e r m E f f e c t i v e n e s s

Low short-term risks would be posed to the community and workers during the i m p l e m e n t a t i o n
of this alternative.

Risks would be posed to members of the community due to the operation of heavy equipment in
the res idential areas and by truck t r a f f i c associated with transportat ion of excavated soil o f f s i t e and
import of clean b a c k f i l l . As a screening level est imate, a total of a p p r o x i m a t e l y 3,900 semi-truck t r i p s
would be needed to transport the excavated soil to the d i s p o s a l f a c i l i t y and to transport the clean b a c k f i l l
soil to the site (about 39,000 cubic yards of excavated soil and 39,000 cubic yards of b a c k f i l l t ransported
in 20 cubic yard capaci ty trucks). The i n j u r y and f a t a l i t y rates for accidents involving large trucks in
1997 (most recent data ava i lab l e) were 50.7 per 100 m i l l i o n vehic le mi l e s driven and 2.5 per 100 m i l l i o n
vehicle miles driven, r e spe c t ive ly . Assuming a transport di s tance of 15 mi l e s to both the d i s p o s a l f a c i l i t y
and to the b a c k f i l l source, a p p l i c a t i o n of the 1997 s ta t i s t i c s estimates that there would be a 6.0 percent
p r o b a b i l i t y that one of the trucks would be involved in an accident that in jure s someone and a 0.29
percent chance of a f a t a l i t y . It is noted that use of these s ta t i s t i c s in this t y p e of screening-level
evaluation l ik e ly overestimates the actual risks at the V B / I 7 0 site because the p r o b a b i l i t i e s are based on
vehicle mi l e s driven, which includes all weather condit ions. The risks would be reduced at V B / I 7 0 by
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f o l l o w i n g a transportation p lan and per forming transportation during the summer construction period
only.

Implementa t i on of the community health program would be expected to be e f f e c t i v e in managing
the risks in other por t ions of the site related to lead and arsenic in s o i l s due to the combination of
components of education, biomonitoring, soil s a m p l i n g and analysis, and response actions when
warranted. As discussed in A p p e n d i x A, educational interventions have been e f f e c t i v e in reducing
children's b l ood- l ead concentrations, either alone or in combination with dust control programs. T h e s e
interventions have also been e f f e c t i v e in reducing residential dust-lead l oad ings . The a d d i t i o n of
biomonitoring, soil sampl ing and analysis, and response will increase the e f f e c t i v e n e s s of the community
hea l th program at the V B / I 7 0 site. No pub l i shed studies were located regarding a program to reduce
human exposure to arsenic associated with soil pica behavior through a p u b l i c heal th type program.
However, it is expected that the types of programs that are successful in reducing lead exposure via soil
or dust wi l l also be suc c e s s fu l in reducing exposure to arsenic in soil at the V B / I 7 0 site, e s p e c i a l l y if
education is ta i lored to the prevention of soil pica behavior.

6.3.4 Long-Term E f f e c t i v e n e s s and Permanence

Alternat ive 3 would provide a high level of long-term e f f e c t i v e n e s s and permanence. S o i l s with
lead or arsenic EPCs above risk-based ob j e c t iv e s would be removed f r om the site. A community health
program would be expected to be e f f e c t i v e in managing any risk f r om so i l s at the site through education,
biomonitoring, and environmental s a m p l i n g and response programs. It would provide the add i t i ona l
benef i t to the community of prov id ing a mechanism for i d e n t i f y i n g sources of lead exposure other than
s o i l s and abatement (abatement of exterior l ead-paint would be p er f ormed under thi s program if s o i l s at a
p r o p e r l y are an issue, or by referral to another program if s o i l s are not an issue).
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6.3.5 Reduction of T o x i c i t y , M o b i l i t y or V o l u m e Through Treatment

A l t e r n a t i v e 3 does not in c lude a treatment component to reduce tox i c i ty , m o b i l i t y or volume of
contaminated soi l .

6.3.6 I m p l e m e n t a b i l i t y

The r e m o v a l / d i s p o s a l component of Alt erna t iv e 3 would be i m p l e m e n t a b l e with standard
equipment and services, and adequate personnel would be readi ly ava i lab l e for this type of work. The
construction t e chno log i e s required to implement this alternative are commonly used and w i d e l y accepted.
Numerous s imi lar p r o j e c t s of comparable and larger scale have been i m p l e m e n t e d across the Uni t ed
S t a t e s and in Denver. Removal is a r e l iab l e t e chno l ogy and no fu ture remedial actions would be required
because s o i l s of concern would be removed from the site.

The community health program would also be r ead i ly imp l emen tab l e . From a technical
per spec t ive these t y p e s of programs are commonly implemented, both at S u p e r f u n d sites and for other
issues such as risks associated with lead paint in residential areas. The program would inc lude
monitoring to assess the on-going e f f e c t i v e n e s s of the remedy and would inc lude the imp l emen ta t i on of
soil removals where necessary to mi t igate risk. The program would also be r ead i ly i m p l e m e n t a b l e f r o m
an adminis trat ive per spec t ive as f u n d i n g would be available and there are e s tab l i shed community
organizations, such as neighborhood associations and environmental coal i t ions that could assist in the
d i s t r i bu t i on of materials. A l s o , S t a t e and local Ci ty and County agencies have lead awareness and
intervention programs already in place. The add i t i on of arsenic t e s t i n g and deve lopment of educational
programs s p e c i f i c to soil pica behavior and arsenic would be eas i ly added since the organizational
structure is in place.
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6.3.7 Cost

The present net worth cost for Alternat ive 3 is a p p r o x i m a t e l y $11.1 m i l l i o n . Detai l ed information
on the unit rates, quantit ies and assumptions used hi the deve lopment of the costs are presented in
A p p e n d i x B.

6.4 Alt erna t iv e 4 - Community H e a l t h Program, Expanded Removal and Disposal

Alternative 4 contains the f o l l o w i n g principal components:

• I m p l e m e n t a t i o n of a community health program o f f e r e d pr imar i ly to c h i l d r e n at
residences where yard soil EPCs exceed 47 m g / K g arsenic and/or 208 m g / K g
lead, but available to any child that resides in the V B / I 7 0 site.

• In yards with arsenic EPCs greater than 128 m g / K g or with lead EPCs above 540
m g / K g access ible s o i l s would be removed to a d e p t h of 12 inches and transported
o f f s i t e for d i spo sa l at an appropr ia t e f a c i l i t y . The excavation areas would be
b a c k f i l l e d with clean soil containing arsenic and lead below PRGs, and pre-
remediation yard f ea ture s restored. Based on RI data, it is estimated that this
would occur at a total of 403 re s ident ial proper t i e s (306 proper t i e s for arsenic
only, 31 for both lead and arsenic and 66 for l ead).

• U p o n request f rom the owner or current resident (if access is granted by the
owner), soil wi l l be sampled and tested for lead and arsenic at any res idential
proper ty within the site boundaries that has not already been adequate ly t e s t ed.
If the level of lead exceeds 540 m g / K g or the level of arsenic exceeds 128
m g / K g , soil will be removed and d i spo s ed o f f s i t e .

6.4.1 Overall Protection of Human H e a l t h

Alternative 4 would meet the requirements of the RAOs and therefore be protec t ive of human
health.
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Removal and o f f s i t e d i s p o s a l of yard so i l s with arsenic EPCs above 128 m g / K g or lead greater
than 540 m g / K g would be e f f e c t i v e in preventing exposure to these s o i l s and would achieve RAOs A and
B for arsenic in soil and may achieve RAO D for lead in soil. For p r o p e r t i e s where engineering actions
were not taken, but which have lead or arsenic EPCs above pre l iminary action l ev e l s , i m p l e m e n t a t i o n of a
community health program would be expected to be e f f e c t i v e in managing risks related to lead and
arsenic in soil due to the components of education, biomonitoring, soil s a m p l i n g and analysi s and
response actions when warranted. The community heal th program would be expec t ed to achieve RAO C
for arsenic in soil and RAO D for lead in soil when combined with the r e m o v a l / d i s p o s a l component. As
discussed in A p p e n d i x A, educational interventions have been e f f e c t i v e in reducing c h i l d r e n ' s b l o od- l ead
concentrations, either alone or in combination with dust control programs. T h e s e interventions have also
been e f f e c t i v e in reducing res idential dust-lead loadings. No in format ion was located on the e f f i c a c y of
education programs intended to reduce pica behavior in children. However, there are many examples of
pub l i c education programs intended to make p e o p l e aware of the po t en t ia l heal th risks of certain
behaviors (smoking, drinking, use of drugs, unprotected sex, etc), i n c l u d i n g programs aimed at parental
monitoring and intervention in behaviors that are hazardous in their ch i ldren ( d e p r e s s i o n , drug use, etc).
Based on these other programs, it is expected that a program aimed at reduction of soil pica behavior
would be e f f e c t i v e in achieving RAO C for arsenic in soil since the risk is associated with a par t i cu lar
behavior. Biomonitoring and soil s ampl ing and analysis and response actions would add certainty in
achieving RAOs C and D. The community health program would also prov ide an add i t i ona l p u b l i c health
b e n e f i t to the community by reducing soil pica behavior which is l i k e l y associated with health risks other
than to p o t e n t i a l exposure to arsenic. S o i l pica behavior is not healthy for children.

6.4.2 C o m p l i a n c e with ARARs

ARARs relat ing to the generation of f u g i t i v e dust and lead concentrations in ambient air would
be a p p l i c a b l e to actions p er f ormed to implement Alterna t iv e 4. A l t h o u g h the po t ent ia l exi s t s for dust
generation during soil excavation, transport and b a c k f i l l i n g ac t ivi t i e s , engineering controls would be
r ead i ly i m p l e m e n t a b l e and e f f e c t i v e to achieving compliance with the a p p l i c a b l e regulat ions . ARARs
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relating to the characterization, transport and di spo sa l of solid wastes would be a p p l i c a b l e and would be
met by standard construction and transportat ion practices. Alt erna t iv e 4 would th e r e f o r e meet the
requirements of all ARARs.

6.4.3 S h o r t - T e r m E f f e c t i v e n e s s

Low short-term risks would be posed to the community and workers during the imp l emen ta t i on
of this alternative.

Risks would be posed to members of the community due to the operation of heavy equipment in
the re s idential areas and by truck t r a f f i c associated with t ranspor ta t i on of excavated soil o f f s i t e and
import of clean b a c k f i l l . As a screening level estimate, a total of approx imate ly 8,000 semi-truck trips
would be needed to transport the excavated soil to the d i s p o s a l f a c i l i t y and to transport the clean b a c k f i l l
soil to the site (about 80,000 cubic yards of excavated soil and 80,000 cubic yards of b a c k f i l l transported
in 20 cubic yard capaci ty trucks). The in jury and f a t a l i t y rates for accidents involving large trucks in
1997 (most recent data ava i lab l e) were 50.7 per 100 m i l l i o n vehicle miles driven and 2.5 per 100 m i l l i o n
vehicle miles driven, re spec t ive ly. Assuming a transport dis tance of 15 miles to both the d i spo sa l f a c i l i t y
and to the b a c k f i l l source, a p p l i c a t i o n of the 1997 s ta t i s t i c s estimates that there would be a 12 percent
probab i l i ty that one of the trucks would be involved in an accident that in jur e s someone and a 0.6 percent
chance of a f a t a l i t y . It is noted that use of these s t a t i s t i c s in this type of screening-level evaluation l i k e l y
overestimates the actual risks at the VB/I70 site because the p r o b a b i l i t i e s are based on vehicle miles
driven, which includes all weather conditions. The risks would be reduced at V B / I 7 0 by f o l l o w i n g a
transportat ion p l a n and p e r f o r m i n g transportation during the summer construction period only.

I m p l e m e n t a t i o n of the community health program would be expected to be e f f e c t i v e in managing
the risks in other portions of the site related to lead and arsenic in so i l s due to the combination of
components of education, biomonitoring, soil s a m p l i n g and analys i s , and response actions when
warranted. As discussed in A p p e n d i x A, educational interventions have been e f f e c t i v e in reducing
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children's b l ood- l ead concentrations, either alone or in combination with dust control programs. T h e s e
interventions have also been e f f e c t i v e in reducing re s ident ia l dus t- l ead l oad ings . The a d d i t i o n of
biomonitoring, soil s a m p l i n g and analysis, and response will increase the e f f e c t i v e n e s s of the community
health program at the V B / I 7 0 site. No publ i shed s tudie s were located regarding a program to reduce
human exposure to arsenic associated with soil pica behavior through a p u b l i c heal th t y p e program.
However, it is expected that the t y p e s of programs that are su c c e s s fu l in reducing lead exposure via soil
or dust w i l l also be su c c e s s fu l in reducing exposure to arsenic in soil at the V B / I 7 0 site, e s p e c i a l l y if
education is ta i l or ed to the prevention of soil pica behavior.

6.4.4 Long-Term E f f e c t i v e n e s s and Permanence

A l t e r n a t i v e 4 would provide a high level of long-term e f f e c t i v e n e s s and permanence. S o i l s with
lead or arsenic EPCs above risk-based ob j e c t iv e s would be removed from the site. A community heal th
program would be expec ted to be e f f e c t i v e in managing any risk f rom so i l s at the site through education,
biomonitoring, and environmental sampl ing and response programs. It would prov ide the addi t ional
b e n e f i t to the community of prov id ing a mechanism for i d e n t i f y i n g sources of lead exposure other than
so i l s and abatement (abatement of exterior lead-paint would be p er f ormed under this program if s o i l s at a
proper ty are an issue, or by referral to another program if s o i l s are not an issue).

6.4.5 Reduction of Toxi c i ty , M o b i l i t y or Volume Through Treatment

Alterna t iv e 4 does not include a treatment component to reduce toxic i ty, m o b i l i t y or volume of
contaminated soil.
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6.4.6 I m p l e m e n t a b i l i t y

The r e m o v a l / d i s p o s a l component of Alt erna t iv e 4 would be i m p l e m e n t a b l e with standard
equipment and services, and adequate personnel would be readily avai lab l e for this type of work. The
construction technologie s required to implement this alternative are commonly used and wide ly accepted.
Numerous s imi lar p r o j e c t s of comparable and larger scale have been implemented across the United
S t a t e s and in Denver. Removal is a reliable t echnology and no f u t u r e remedial actions would be required
because s o i l s of concern would be removed from the site.

The community heal th program would also be r eadi ly i m p l e m e n t a b l e . From a technical
per spe c t iv e these types of programs are commonly impl ement ed , both at S u p e r f u n d sites and for other
issues such as risks associated with lead paint in residential areas. The program would inc lude
monitoring to assess the on-going e f f e c t i v e n e s s of the remedy and would inc lude the implementat ion of
soil removals where necessary to mi t igate risk. The program would also be r ead i ly imp l emen tab l e f rom
an administrative per spec t ive .as f u n d i n g would be available and there are e s tab l i shed community
organizations, such as neighborhood associations and environmental coa l i t i on s that could assist in the
di s t r i bu t i on of materials . Also , S t a t e and local Ci ty and County agencies have lead awareness and
intervention programs already in place. The addi t ion of arsenic t e s t ing and deve lopment of educational
programs s p e c i f i c to soil pica behavior and arsenic would be eas i ly added since the organizational
structure is in p lace .

6.4.7 Cost

The present net worth cost for Alterna t iv e 4 is a p p r o x i m a t e l y $17.5 m i l l i o n . Detai l ed in f o rmat i on
on the unit rates, quantities and assumptions used in the development of the costs are presented in
A p p e n d i x B.
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6.5 Alt e rna t iv e 5 - Removal & Dispo sa l

Alterna t iv e 5 contains the f o l l o w i n g p r i n c i p a l components:

• In yards with arsenic EPCs greater than 47 m g / K g or with lead EPCs above 208
m g / K g accessible s o i l s would be removed to a d e p t h of 12 inches and transported
o f f s i t e for d i s p o s a l at an appropr ia t e f a c i l i t y . The excavation areas would be
b a c k f i l l e d with clean soil with lead and arsenic concentrations below PRGs, and
pre-remediation yard f ea ture s restored.

Under thi s alternative, p r o p e r t i e s that were not s ampl ed during the RI would be s y s t e m a t i c a l l y sampled
and soil removed f r o m yards where lead or arsenic EPCs exceeded the action level s . It is estimated that
this would be required at 2,122 proper t i e s .

6.5.1 Overall Protection of Human H e a l t h

Alt erna t iv e 5 would meet the requirements of the RAOs by removal of all soil with lead or
arsenic EPCs above l ev e l s of concern from the site. It would provide a moderate to high level of
protec t ion of human health due to the short-term risks associated with transportat ion of excavated soil
f rom the site and of clean b a c k f i l l to the site.

In addi t i on, it is noted that other sources of lead exposure are l ik e ly present at the site, which
would not be evaluated under this alternative. The USEPA sponsored a study in urban areas of
Baltimore, Boston and Cincinnati to inves t igate the e f f i c a c y of soil and dust abatement techniques in
reducing blood lead values in ch i ldren (USEPA, 1995). Because of the study de s ign, thi s inves t igat ion is
usual ly referred to as the "three cities study". Among the key f i n d i n g s of this study was the conclusion
that:

"... soil abatement alone will have l i t t l e or no e f f e c t on reducing exposure to lead unless there is
a subs tantial amount of lead in soil and unless this lead is the primary source of lead in house dust"
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The report did not rigorously d e f i n e "substantial", but it was only when soil lead l eve l s were
higher than 1,000 to 2,000 m g / K g that a benefi t f rom soil remediation was de t e c t i b l e . Conversely, in two
cit ies where soil lead l ev e l s were mainly less than 1,000 m g / K g , no substantial decrease in blood l eads
could be detected f o l l o w i n g soil remediation. As noted earlier, 99% of all proper t i e s tested in Phase III at
the V B / I 7 0 site have soil lead concentrations below 700 m g / K g , with only three propertie s being above
1,000 m g / K g . A l s o recall that, at the V B / I 7 0 site, available data indicate that only about 34% of the mass
of interior dust appears to be derived from yard soil. Thus , it appears that neither of the two condi t ions
needed for soil removal to be e f f e c t i v e are l i k e l y to a p p l y at most p r o p e r t i e s at the V B / I 7 0 site. T h i s
alternative does not have a community health program component and there fore would not have any
e f f e c t on the occurrence of soil pica behavior in the community; a behavior that may result in risks to
chi ldren separate f r om exposure to arsenic in soil.

6.5.2 C o m p l i a n c e with ARARs

ARARs re lat ing to the generation of f u g i t i v e dust and lead concentrations in ambient air would
be a p p l i c a b l e to actions p er f ormed to implement Alterna t iv e 5. A l t h o u g h the potential exists for dust
generation during soil excavation, transport and b a c k f i l l i n g ac t ivi t i e s , engineering control s would be
readi ly impl ementab l e and e f f e c t i v e to achieving compliance with the a p p l i c a b l e regulations. ARARs
re la t ing to the characterization, transport and d i s p o s a l of so l id wastes would be a p p l i c a b l e and would be
met by standard construction and transportat ion practices. A l t e r n a t i v e 5 would there fore meet the
requirements of all ARARs.

6.5.3 Shor t-Term E f f e c t i v e n e s s

The short-term risk to the community and workers during implementation of this alternative
would be moderate.
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Risks would be posed to members of the community due to the operation of heavy equipment in
the re s ident ia l areas and by truck t r a f f i c associated with transpor ta t ion of excavated soil o f f s i t e and
import of clean b a c k f i l l . As a screening level es t imate, a total of a p p r o x i m a t e l y 43,000 semi-truck t r i p s
would be needed to transport the excavated soil to the d i s p o s a l f a c i l i t y and to transport the clean b a c k f i l l
soil to the site (about 430,000 cubic yards of excavated soil and an equal amount of b a c k f i l l t ransport ed
in 20 cubic yard capac i ty trucks). The in jury and f a t a l i t y rates for accidents involving large trucks in
1997 (most recent data a v a i l a b l e ) were 50.7 per 100 m i l l i o n vehicle mi l e s driven and 2.5 per 100 m i l l i o n
vehicle mile s driven, re spec t ive ly. Assuming a transport dis tance of 15 mile s to both the d i s p o s a l f a c i l i t y
and to the b a c k f i l l source, a p p l i c a t i o n of the 1997 s ta t i s t i c s es t imates that there would be a 65 percent
p r o b a b i l i t y that one of the trucks would be involved in an accident that in jure s someone and a 3.2 percent
chance of a f a t a l i t y . It is noted that use of these s ta t i s t i c s in this type of screening-level evaluation l i k e l y
overestimates the actual risks at the VB/I70 site because the probab i l i t i e s are based on vehicle mi l e s
driven, which inc lude s all weather condit ions. The risks would be reduced at V B / I 7 0 by f o l l o w i n g a
transpor ta t ion p l a n and p e r f o r m i n g transpor ta t ion during the summer construction period only.

6.5.4 Long-Term E f f e c t i v e n e s s and Permanence

T h i s alternative would provide a high degree of long-term e f f e c t i v e n e s s and protec t ion, because
all s o i l s with lead or arsenic EPCs above l ev e l s of concern would be removed from the site. However,
this alternative would do nothing to reduce the incidence of soil pica behavior nor reduce the
uncertainties in our ab i l i ty to estimate risks associated with this behavior. It is p o s s i b l e that acute
exposures to arsenic associated with soil p i ca behavior could occur at arsenic EPCs below 47 m g / K g .

6.5.5 Reduction of T o x i c i t y , M o b i l i t y or V o l u m e T h r o u g h Treatment

A l t e r n a t i v e 5 does not inc lude a treatment component to reduce toxicity, mobi l i ty or volume of
contaminated soi l . Contaminated so i l s are addressed by removal f r om the site.
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6.5.6 I m p l e m e n t a b i l i t y

Alternat iv e 5 would be impl ementab l e with standard equipment and services, and adequate
personnel would be r eadi ly available for this type of work. The construction t e chno l og i e s required to
implement this alternative are commonly used and wide ly accepted. Due to the r e l a t i v e l y large volumes
of soil to be excavated and d i s p o s e d and clean replacement b a c k f i l l , r e la t iv e ly large d i s p o s a l f a c i l i t i e s and
b a c k f i l l borrow sources would be required. However, s imilar p r o j e c t s of this scale have been
implemented across the United S t a t e s , inc lud ing a relatively large residential soil removal program
implemented in areas adjacent to the VB/I70 site. The removals would l i k e l y take about 5 years to
comple t e . Removal is a re l iab l e technology and no future remedial actions would be required because
so i l s of concern would be removed from the site.

6.5.7 Cost

The present net worth cost for Alt erna t iv e 5 is a p p r o x i m a t e l y $61.0 mil l ion. Of this amount,
approximate ly $15.6 mi l l ion of the costs are associated with remediation of propert ie s with arsenic EPCs
greater than 47 m g / K g , but less than 128 m g / K g . Detailed information on the unit rates, quantities and
as sumptions used in the deve lopment of the costs are presented in A p p e n d i x B.
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7.0 C O M P A R A T I V E ANALYSIS

T h i s section presents a comparative analysis of the remedial al t ernat ive s d e v e l o p e d for the
re s ident ia l s o i l s of VB/I70 OU1. The purpose of this analysis is to compare the advantages and
di sadvantages of each remedial alternative brought f o r t h in the d e t a i l e d analysis against the thre sho ld and
balancing criteria presented in S e c t i o n 6.0. The comparison fo cu s e s on the s i g n i f i c a n t areas of
d i f f e r e n c e , e s p e c i a l l y i d e n t i f i c a t i o n of any alternative that is c learly superior in meeting a criterion.

The No Act ion Alternat ive is not evaluated in the comparative analysis , but is considered as the
baseline condition. The Baseline Human H e a l t h Risk Assessment indicate s that no f u r t h e r action would
be e f f e c t i v e in preventing exposures to arsenic in soil above a 1x10"4 l i f e t i m e cancer risk, a chronic
hazard greater than 1, or a sub-chronic hazard quotient greater than 1 for residents who have average or
central tendency exposures. However, if no fur ther action is taken at the site, screening level ca l cu la t ions
suggest that high rates of soil intake associated with soil pica behavior in ch i ldr en might result in doses of
arsenic which exceed an acute hazard quotient of 1, even for the central tendency pica exposure scenario.
A l s o , no fur ther action would not meet the RAOs for arsenic since they are e s tab l i shed to be protec t ive of
RME exposures.

For l ead, in order to h e l p determine whether the IEUBK model is y i e l d i n g re l iab l e pred i c t i on s at
the V B / I 7 0 site, U S E P A compared the IEUBK model pr ed i c t i on s to actual observations of blood lead
l e v e l s in the p o p u l a t i o n of ch i ldren currently l iv ing at the site. Even though the avai lable data are from
s tud i e s that were not designed to support risk assessment, they do s u p p o r t the f o l l o w i n g :

A. Elevated blood lead l eve l s occur in c h i l d r e n res iding within the site.
B. S o i l is not l i k e l y to be the main source of elevated blood lead l eve l s .
C. Elevations are not c l early d i f f e r e n t f rom areas out s ide V B / I 7 0 .

One alternative IEUBK model run using recently pub l i s h ed data on soil inges t ion rates for ch i ldren
( S t a n e k & Calabrese , 2000), the s i t e - s p e c i f i c relative b i o a v a i l a b i l i t y and site s p e c i f i c s o i l / d u s t ratio
a d j u s t m e n t s pr ed i c t s that no fur ther action would be e f f e c t i v e in achieving the RAO for lead. The
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IEUBK model run using d e f a u l t as sumptions for all parameters except the site s p e c i f i c re lat ive
b i o a v a i l a b i l i t y and s o i l / d u s t ratio p r e d i c t s that no fur ther action would not be e f f e c t i v e in achieving the
RAO for lead in s o i l . The range of results r e f l e c t s the uncertainty in p r e d i c t i n g whether f u r t h e r action is
required to achieve the RAO for lead at the site.

The f i r s t stage of the analys i s , presented in Sec t i on 7.1, summarizes and comparat ive ly analyzes
each a l t e r n a t i v e ' s achievement of the thre sho ld criteria of overall protec t ivenes s and compliance with
ARARs, as required by the N C P . The second stage of analysis involves a discuss ion of the relative
advantages and d i sadvantage s of the alternatives with respect to the f i v e primary balancing criteria under
the N C P , and is di scus sed in Sec t ion 7.2. A summary of the comparative analys i s is presented in T a b l e 7-
1.

7.1 T h r e s h o l d Criteria A n a l y s i s

T h i s section presents the comparative analysi s of the three action alternatives against the
threshold criteria of overall protect ion of human health and compl iance with ARARs.

7.1.1 Overall Protect ion of Human H e a l t h

There is not a large d i f f e r e n c e is the per formance of each of the al t ernat ive s against this criterion.
Overall, however, the highest level of protec t ion of human health as measured by the requirements of the
RAOs would be achieved by Alterna t iv e 3. Removal and o f f s i t e d i s p o s a l of yard s o i l s with arsenic EPCs
above 240 m g / K g or lead EPCs greater than 540 m g / K g would be e f f e c t i v e in prevent ing exposure to
these so i l s , which are of the greatest concern with respect to human heal th risk. For other prop er t i e s ,
impl ementa t i on of a community health program would be expected to be e f f e c t i v e in managing the
remaining risks f rom so i l s due to the components of education, biomonitoring, source s a m p l i n g and
analysis , and response actions as necessary. In addi t ion, the community heal th program would provide
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a d d i t i o n a l protect ion for the community, because it would provide the mechanism for evaluating other
sources of lead (such as lead p a i n t ) that may cause exposures in the future, and for evaluating soil pica
behavior which may be associated with other risks in add i t i on to the risk of acute arsenic exposure.

Alternative 2 may provide a similar level of protection compared to Alternative 3, but there is
some uncertainty associated with the t i l l i n g / t r e a t m e n t component to address so i l s with lead EPCs above
540 m g / K g . Uncertaintie s are associated with the e f f e c t of t i l l i n g on surface soil concentrations
(concentration p r o f i l e s were not generated with d e p t h or in d i f f e r e n t yard locat ions for the target
proper t i e s , and there fore the resultant lead concentrations in surface soil a f t e r t i l l i n g are d i f f i c u l t to
predict). Also , the e f f e c t i v ene s s of phosphate treatment is uncertain (s i t e - sp e c i f i c testing would be
required to determine the chemical form and a p p l i c a t i o n rate; this would lead to a de lay of at least a year
in i m p l e m e n t i n g this portion of the remedy).

Alternat ive 4 d i f f e r s f rom Alternat ive 3 by adding soil removal f rom proper t i e s with arsenic
concentrations greater than 128 m g / K g . T h i s alternative was deve loped and evaluated based on CDPHE
comments regarding cleanup goal s at the adjacent G l o b e v i l l e site (see A p p e n d i x D). Based on the
f i n d i n g s of the Baseline Human H e a l t h Risk Asse s sment , this arsenic EPC corresponds to a point
estimate risk level of 8 x 10"̂ . T h e r e f o r e the addi t ional removal would addres s risks within EPA's
acceptable risk range and would provide this level of protect ion for the 99™ percent i l e of the exposed
popu la t i on , exposures which are very l i k e l y not occurring at the site. The RAO to prevent addi t ional
l i f e t i m e cancer risk due to inges t ion of arsenic in soil and homegrown vegetable s was e s tabli shed based
on the f i n d i n g s of the risk assessment, consistent with the guidance set out in the O S W E R Directive
9355.0-30 "Role of the Baseline Risk Assessment in S u p e r f u n d Remedy S e l e c t i o n Decisions". In part,
this guidance states that "Where the cumulative carcinogenic site risk to an indiv idual based on
reasonable maximum exposure for both current and future land use is les s that 10-4, and the non-
carcinogenic hazard quotient is less than 1, action is not warranted unless there are adverse environmental
impacts." The directive further states that consideration of uncertainties in the baseline risk assessment
may lead a risk manager to dec ide that risks lower than 10"4 are unacceptable , t r igger ing the need for
remedial action. EPA considered the uncertainty in the arsenic risk ca l cu la t i on s for VB/I70 to determine
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whether remedial action is needed at proper t i e s where risks are p r e d i c t e d to be less than or equal to 10"4.
The uncertainly analysi s in the Baseline Human H e a l t h Risk Asses sment indicates that actual risks are
much more l i k e l y to be lower than the calculated point estimates of risks. Prov id ing protec t ion at the 1 x
10~4 risk level based on the point estimates of risk is l i k e ly to provide a level of protectiveness for the
RME scenario in the range of 2 x 10"5 to 7 x 10~5. T h e r e f o r e , it is not necessary to p e r f o r m soil
removals where arsenic E P C s exceed 128 m g / K g in order to achieve protec t ivenes s in this range for the
RME scenario.

Alternat ive 5 would provide the highest level of long-term pro t e c t i on and permanence against
risks associated with so i l s because soi l s with arsenic and lead at l ev e l s of concern would be removed
f rom the site. However, the extensive removals would entail short-term risks to the community due to the
presence and operation of heavy equipment and the large number of truck t r i p s required to d i s p o s e
excavated soil o f f s i t e and to transport clean fill to the site. In add i t i on , f rom a community per spec t ive
Alternat ive 5 may not provide the highest overall protect ion since it is l i k e ly that other sources of lead
exist that would not be i d e n t i f i e d under this alternative and the occurrence of soil pica behavior would not
be a f f e c t e d . The U S E P A sponsored a study in urban areas of Baltimore, Boston and Cincinnati to
investigate the e f f i c a c y of soil and dust abatement techniques in reducing blood lead values in children
(USEPA 1995). Because of the study design, this investigation is usually referred to as the "three cities
study". Among the key f i n d i n g s of this study was the conclusion that:

"... soil abatement alone will have l i t t l e or no e f f e c t on reducing exposure to lead unless there is
a substantial amount of lead in soil and unless this lead is the primary source of lead in house dust"

The report did not rigorously de f ine "substantial", but it was only when soil lead levels were
higher than 1,000 to 2,000 m g / K g that a benefit f rom soil remediation was detectible. Conversely, in two
cities where soil lead levels were mainly less than 1,000 m g / K g , no substantial decrease in blood leads
could be detected f o l l o w i n g soil remediation. As noted earlier, 99% of all propert ie s tested in Phase III at
the V B / I 7 0 site have soil lead concentrations below 700 m g / K g , with only three propert ie s being above
1,000 m g / K g . A l s o recall that, at the V B / I 7 0 site, available data indicate that only about 34% of the mass
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of interior dust appear s to be derived f rom yard soi l . Thus, it appears that neither of the two conditions
needed for soil removal to be e f f e c t i v e are l i k e l y to a p p l y at most proper t i e s at the V B / I 7 0 site.

7.1.2 C o m p l i a n c e with A p p l i c a b l e or Relevant and A p p r o p r i a t e Requirements

All of the remedial alternatives evaluated in the comparative analys i s would be expected to
comply with ARARs. ARARs relat ing to the generation of f u g i t i v e dust and lead concentrations in
ambient air would be a p p l i c a b l e to the range of engineering actions under evaluation. A l t h o u g h the
po t en t ia l exists for dust generation during soil t i l l i n g and excavation, and transport and b a c k f i l l i n g
activities, engineering controls would be readi ly imp l emen tab l e and e f f e c t i v e to achieving compliance
with the a p p l i c a b l e regulations. ARARs relat ing to the characterization, transport and d i s p o s a l of sol id
wastes would be a p p l i c a b l e for excavated so i l s and would be met by standard construction and
t ranspor ta t ion practices.

7.2 Primary Balancing Criteria Analys i s

T h i s section presents the comparative analysis of the three action alternatives for the primary
balancing criteria of short-term e f f e c t i v e n e s s , long-term e f f e c t i v e n e s s and permanence, reduction of
tox i c i ty, m o b i l i t y or volume through treatment, imp l emen tab i l i ty , and cost.

7.2.1 S h o r t - T e r m E f f e c t i v e n e s s

Alternat iv e 3 provide s the highest level of short-term e f f e c t i v e n e s s . S o i l removal actions could
be quickly and e f f e c t i v e l y implemented with l i t t l e risk to workers or the community. I m p l e m e n t a t i o n of
the community health program would be expected to be e f f e c t i v e in managing the risks in other portions
of the site related to lead and arsenic in soil due to the components of education, biomonitoring, soil
s a m p l i n g and analys i s , and response actions when warranted.
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A l t e r n a t i v e 2 provides a s l i g h t l y lower level of short-term e f f e c t i v e n e s s than Alternat ive 3,
primari ly because t i l l i n g / t r e a t m e n t actions would be de layed while t r ea tab i l i ty t e s t i n g was p e r f o r m e d and
because there would be some uncertainties with the immediate e f f e c t i v e n e s s of the t i l l i n g / t r e a t m e n t
activities due to lack of data on lead concentrations with dep th and at d i f f e r e n t locations in the targeted
yards.

Alternat ive 4 provides a s l i g h t l y lower level of short-term e f f e c t i v e s than Alt e rna t iv e 3, pr imari ly
because add i t i ona l removals at proper t i e s with arsenic EPCs greater than 128 m g / K g would entail greater
risks due to the larger scope of removal actions and transportat ion of excavated soil and clean b a c k f i l l
through neighborhood streets, while not contributing to addi t ional long-term protec t ion of human heal th
as set out by the requirements of the RAOs.

Alternat ive 5 would provide the lowest level of short-term e f f e c t i v e n e s s because of increased
risks to workers and the community due to the long-term operation of heavy equipment in the res idential
areas and by truck t r a f f i c associated with transportation of excavated soil o f f s i t e and import of clean
b a c k f i l l ( a p p r o x i m a t e l y 43,000 truck t r i p s would be required).

7.2.2 Long-Term E f f e c t i v e n e s s and Permanence

Alternative 5 would provide the highest level of long-term e f f e c t i v e n e s s and permanence against
risks associated with soi l s , because all soil with lead or arsenic EPCs above l eve l s of concern would be
removed from the site. However, f rom a community per spec t ive it may not provide the highest overall
protec t ion since it is l ik e ly that there are other sources of lead (such as lead-based pa in t), which would
not be evaluated and the occurrence of soil pica behavior would not be a f f e c t e d . Alt ernat iv e s 2, 3 and 4
would provide a high level of long-term e f f e c t i v e n e s s by addre s s ing so i l s with lead or arsenic E P C s at
l eve l s above risk-based ob j e c t ive s by t i l l i n g and treatment and/or removal. Risks associated with
remaining yard soi l s would be e f f e c t i v e l y managed by impl ementa t i on of a community health program
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under these alternatives. The program would prov ide the a d d i t i o n a l b ene f i t to the community of
p r o v i d i n g a mechanism for i d e n t i f y i n g sources of lead exposure other than so i l s and abatement
(abatement of exterior l ead-pain t would be p e r f o rmed under this program if so i l s at a p r o p e r t y are an
issue, or by referral to another program if so i l s are not an issue), and a program to reduce the l i k e l i h o o d
of soil pica behavior within V B / I 7 0 .

7.2.3 Reduction of Tox i c i ty , M o b i l i t y or Volume Through Treatment

Alt erna t iv e s 3,4 and 5 do not contain a treatment component and there for e Alternat ive 2 would
result in the highest reduction of toxici ty and mob i l i ty due to treatment. However, there are uncertainties
with the treatment process and s i t e - s p e c i f i c t e s t ing would have to be p e r f o r m e d to evaluate the chemical
form and a p p l i c a t i o n rate of pho sphate and to evaluate, the overall treatment e f f e c t i v e n e s s once
impl ement ed .

7.2.4 I m p l e m e n t a b i l i t y

Alternat ive s 3, 4 and 5 would be readi ly impl ementab l e with standard equipment and services,
and adequate personnel would be r e a d i l y available for this type of work. The construction t echnologie s
required to implement these alternatives are commonly used and wide ly accepted. For Alternative 2,
t i l l i n g of re s ident ial so i l s may be d i f f i c u l t to implement. Areas of acces s ible so i l s within yards are
r e la t iv e ly small and t y p i c a l l y have f ea ture s such as trees or large shrubs, which would make access and
implementa t i on of de ep t i l l i n g d i f f i c u l t unless the f eatures were removed and replaced. It is l i k e l y that
due to access constraints t i l l i n g would have to be performed using ro to t i l l er s , which t y p i c a l l y have a
working dep th of about 6 inches. Lead concentrations with d e p t h have not been generated for the target
proper t i e s and if deeper t i l l i n g is found to be necessary to meet the RAOs it would be d i f f i c u l t to
implement .
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7.2.5 Cost

Estimated costs for each alternative considered in the comparative analysi s are shown below.
T h e s e costs include direct and indirect capital costs and review costs for 30 years (there are no operation
and maintenance costs associated with any of the alternatives).

:--?" ;. ='•" -:f. ! : •£ '' • S I- Reiiediai ! A-l t err ia l ive l l f ^PigSiSillfHf : ":: ' ¥ ' ' ; : ):: M : f Wrt? M 1"; ; W : TO:^! p i i i l l i l K l l i l 1 i??::
Alternative 2
Alternat ive 3
Alterna t iv e 4
Alternat ive 5

l l l l l i M
10.6
11.1
17.5

6 1 . 0 ' "

Note: (1) Of this amount, a p p r o x i m a t e l y $15.6 m i l l i o n is associated with remediat ion of p r o p e r t i e s with arsenic EPCs above
47 m g / K g but below 128 m g / K g .

All action alternatives meet the thre shold requirements of protect ion of human heal th and
compliance with ARARs. Alternative 3 provides a greater level of overall certainty for protecting human
health compared to Alternat ive 2 and entai l s lower costs than Alternat ive s 4 and 5.
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T A B L E 3-1

S U M M A R Y OF POTENTIAL CHEMCIAL-SPECIFIC ARARs
V B / I - 7 0 OU1

S t a n d a r d , Requirement or
Criteria : : : ? r : - j

; ; I * o t e i i t i a l I yA p p l i c a b l e :
^ P o t e n t i a l l y

; A p p r o p r i a t f e l ^Citation" Description-: Comment

N a t i o n a l A m b i e n t A i r Q u a l i t y
S t a n d a r d s N o Yes 40 CFR Part

50
E s t a b l i s h e s ambient air q u a l i t y s tandards forcertain "criteria p o l l u t a n t s " to protect p u b l i c
h e a l t h and we l fare . Standard is:
1.5 micrograms lead per cubic meter
maximum - ari thmetic mean averaged over
a calendar quarter

N a t i o n a l ambient air q u a l i t y s tandards (NAAQS) are
implemented through the New Source Review Program and
S t a t e I m p l e m e n t a t i o n Plans ( S I P s ) . T h e f e d e r a l N e w Source
Review Program addres se s only major sources. Emissions
associated with proposed remedial action at VB/I70 OU1
would be l i m i t e d to f u g i t i v e dust emissions associated with
earth moving ac t ivi t i e s during construction. T h e s e ac t iv i t i e s
w i l l not constitute a major source. T h e r e f o r e , attainment and
maintenance of NAAQS pursuant to the New Source Review
Program are not a p p l i c a b l e . However, the s tandards re la t ing
to lead are relevant and appropriate.______________

C o l o r a d o A i r P o l l u t i o n
Prevention and Control Act

Y e s

N o Yes

5 CCR 1001-
14;

5 CCR 1001-
10

Part C (I)
Regulat ion 8

A p p l i c a n t s for construction permits are
required to evaluate whether the proposed
source wi l l exceed NAAQS.

Regulat ion No. 8 sets emission l i m i t s for
lead f r o m stationary sources at 1.5
micrograms per standard cubic meter
averaged over a one-month per iod .

Construction act ivi t ie s associated with po t en t ia l remedial
actions at the site would be l imited to generation of f u g i t i v e
dust emissions. Co lorado regulates f u g i t i v e emissions
through Regulation No. 1. Compliance with a p p l i c a b l e
provi s ions of the C o l o r a d o air qua l i ty requirements would be
achieved by adher ing to a f u g i t i v e emissions dust control
p l a n prepared in accordance with Regu la t i on No. 1. T h i s
p l a n w i l l discuss monitoring requirements, if any, necessary
to achieve these s tandards .
Regula t i on is for s ta t ionary sources and is t h er e f or e not
a p p l i c a b l e . However, it is relevant and a p p r o p r i a t e .
A p p l i c a n t s are required to evaluate whether the propo s ed
ac t iv i t i e s would result in an exceedance of this s tandard.
The p o t e n t i a l remedial actions at the site are not expec ted to
exceed the emission l ev e l s for l ead , a l though some lead
emissions may occur. C o m p l i a n c e with the requirements of
Regulat ion No. 8 would be achieved by adhering to a
f u g i t i v e emissions dust control p l a n prepared in accordance
with Regulat ion No. 1 . T h i s p l a n w i l l discuss monitoring
requirements, if any, necessary to achieve these s tandards.
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T A B L E 3-2

S U M M A R Y O F P O T E N T I A L L O C A T I O N - S P E C I F I C ARARs

S t a n d a r d , Requirement orC r i t e r i a
P o t e n t i a l l y
A p p l i c a b l e

P o t e n t i a l l yRelevant andA p p r o p r i a t e : C i t a t i o n D e s c r i p t i o n ,.-, : Comment
S U M M A R Y O F P O T E N T I A L L O C A T I O N - S P E C I F I C ARARs

Resource Conservation and
Recovery Act (RCRA),
S u b t i t l e D

Executive Order No. 11990
P r o t e c t i o n o f W e t l a n d s

Executive Order No. 11988
F l o o d p l a i n Management

S e c t i o n 404, Cl ean Water Act
( C W A )

Endangered S p e c i e s Act

W i l d e r n e s s Act

N o

N o

N o

N o

Y e s

N o

N o

N o

N o

N o

N o

N o

4 0 C F R 2 5 7

40 CFR §
6.302(a) and
A p p e n d i x A

40 CFR §
6.302 &

A p p e n d i x A
33 USC 1251

et seq.
33 CFR Part

330
16 USC §

I 5 3 1 e t s e g . ;
50 CFR 200

and 402
1 6 U S C 1 3 1 1 ;
16 USC 668;50 CFR 53;
50 CFR 27

F a c i l i t i e s where treatment, storage, or d i s p o s a l ofs o l id waste w i l l be conducted must meet certain
locat ion s tandards . T h e s e in c lude locat ionres tric t ions on prox imi ty of a irport s , f l o o d p l a i n s ,
we t lands , f a u l t areas, seismic impact zones, and
uns tab l e areas.
Minimize s adverse impact s on areas de s ignat ed as
wetlands.

Pertains to f l o o d p l a i n management and
construction of impoundments in such areas.
Regulate s d i s charge of dredged or f i l l mater ial s into
waters of the Uni t ed Sta t e s .

Provide s pro t e c t ion for threatened and endangered
specie s and their habi tat s .

L i m i t s ac t iv i t i e s within areas de s ignated asw i ld erne s s areas or N a t i o n a l Wild l i f e R e f u g e
Syst ems .

A p p l i c a b l e only if interim d i s p o s a l is conducted or if
an onsite repos i tory is necessary. However, because
onsite d i s p o s a l is not a component of any al ternat ive
under cons iderat ion, this regulat ion is not an ARAR.

Not ARARs as remedial actions w i l l occur on
i n d i v i d u a l yards where there are no w e t l a n d s . A l s o
onsite d i s p o s a l is not a component of any alternativeunder consideration.Not ARARs because the remedial actions do not
require the occupation or m o d i f i c a t i o n of f l o o d p lains .
The Act is not an ARAR. Onsite d i s p o s a l which
a f f e c t s waters of the US is not a component of anyal t e rna t iv e under cons iderat ion.
Due to the urban nature of the site, threatened or
endangered spec i e s are h i g h l y u n l i k e l y to be present.
However, the Act would be a p p l i c a b l e if endangeredsp e c i e s were i d e n t i f i e d and a f f e c t e d by the s e l e c t ed
remedial al ternative.
T h e s e t y p e s of areas are not present at the site andt h e r e f o r e the Act is not an ARAR.
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TABLE 3-3
P O T E N T I A L A C T I O N - S P E C I F I C ARARS

S T A T E ARARS
A c t i o n

H a z a r d o u s and
S o l i d Waste:
1. S o l i d waste

determination

2. S o l i d waste
c l a s s i f i c a t i o n .

3. Determination
of hazardouswaste.

P o t e n t i a l l y
A p p l i c a b l e
Yes

Yes

Yes

P o t e n t i a l l y
Relevant and
A p p r o p r i a t e

—

—

C i t a t i o n

6 CCR 1007-3 Part 260
6 CCR 1007-3 Sect.
260.30-31
6 CCR 1007-3 Sect.
261.2
6 CCR 1007-3 Sec t .
261.4
6 CCR 1007-2, Sec t i on 1

6 CCR 1007-3 Sect.
262.11
6 CCR 1007-3 Part 261

Descr ip t i on

A solid waste is any di scarded material that is
not excluded by a variance granted under 40
CFR 260.30 and 260.3 1 . Discarded material
includes abandoned, recycled, and waste-like
materials.

If a generator of wastes has determined thatthe wastes do not meet the criteria for
hazardous wastes, they are c l a s s i f i e d as sol idwastes.
Wastes generated during soil excavation
activities must be characterized and evaluated
according to the f o l l o w i n g method to
determine whether the waste is hazardous.
Excavated soil would be c l a s s i f i e d as D004
hazardous waste if the arsenic concentrationf r om the TCLP test was greater than 5.0
milligrams per liter. Excavated soil would bec l a s s i f i e d as D008 hazardous waste if the lead
concentration from the TCLP test was greater
than 5.0 m i l l i g r a m s per liter.

Comment s

A p p l i c a b l e to alternatives where
contaminated soil is excavated andd i s p o s e d .

A p p l i c a b l e to alternatives where
contaminated soil is excavated and
di spo s ed .

A p p l i c a b l e to alternatives where
contaminated soil is excavated and
disposed.
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T A B L E 3-3
P O T E N T I A L A C T I O N - S P E C I F I C ARARS ( c o n t i n u e d )

S T A T E ARARS
A c t i o n P o t e n t i a l l y

A p p l i c a b l e
P o t e n t i a l l y

Relevant and
A p p r o p r i a t e

C i t a t i o n D e s c r i p t i o n Comment s
Air Emission
Contro l
4. Particulate

emiss ions
duringexcavation
and
b a c k f i l l .

Yes 5 CCR 1001-3, Regulation 1,
Sect ion I I I ( D )
5 CCR 1001-5, Regulation 3
5 CCR 1001-2, Section II

Colorado air p o l l u t i o n regulations require
owners or operators of sources that emit
f u g i t i v e par t i cu la t e s to minimize emissions
through use of all available practical methods
to reduce, prevent, and control emissions. In
a d d i t i o n , no o f f - s i t e transport of p a r t i c u l a t e
matter is a l lowed. A fug i t i v e dust control
measure wi l l be written into the workplan in
consultation with the state for the remedial
activity.

A p p l i c a b l e to alternatives where soil is
excavated, moved, stored, transported
or r ed i s t r i bu t ed .

5. Emiss ion
of
hazardous
air
p o l l u t a n t s .

N o Yes 5 CCR 1001-10, Regulation
8

Emission of certain hazardous air p o l l u t a n t s is
contro l l ed by NESHAPs. Excavation and
b a c k f i l l of so i l s could p o t e n t i a l l y cause
emission of hazardous air p o l l u t a n t s .
Regulation No. 8 sets emission l i m i t s for lead
f r om stationary sources at 1.5 micrograms per
standard cubic meter averaged over a one-
month period.

Regulation is for stationary sources and
is there fore not a p p l i c a b l e . However, it
is relevant and appropriate. A p p l i c a n t s
are required to evaluate whether the
proposed act ivi t ie s would result in an
exceedance of this s tandard. The
p o t e n t i a l remedial actions at the site are
not expected to exceed the emission
l e v e l s for l ead , a l though some lead
emissions may occur. C o m p l i a n c ewith the requirements of Regulat ion
No. 8 would be achieved by adheringto a fug i t i v e emissions dust control
p l a n prepared in accordance with
Regulation No. 1. T h i s p l a n wil l
discuss monitoring requirements, if
any, necessary to achieve these
s tandards.
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T A B L E 3-3
P O T E N T I A L A C T I O N - S P E C I F I C ARARS (continued)

S T A T E ARARS
A c t i o n P o t e n t i a l l y

A p p l i c a b l e
P o t e n t i a l l y

Relevant and
A p p r o p r i a t e

C i t a t i o n Des cr ip t i on Comment s
6. Air

emissions
f rom di e s e l-
powered
vehicle s
associated
with
excavation
and b a c k f i l l
operations.

Yes 5 CCR 1001-15,
Regulation 12

Colorado Diesel-Powered V e h i c l e Emissions
S t a n d a r d s f or V i s i b l e P o l l u t a n t s a p p l y t o motor
vehicles intended, d e s i g n e d , and manufactured
pr imari ly for use in carrying passengers or cargo on
roads, streets, and highways, and state as f o l l o w s :

1) No person shall emit or cause to be emitted into
the atmosphere from any diesel-powered motor
vehicle weighting 7,500 pounds and less, empty
weight, any air contaminant, for a period greater
than f i v e (5) consecutive seconds, which is of
such a shade or density as to obscure an
o b s e r v e r ' s vision to a degree in excess of 40%
opacity.

2) No person shall emit or cause to be emitted into
the atmosphere f rom any diesel-powered motor
vehicle weighing more than 7,500 pounds, empty
weight, any air contaminant, for a period greater
than f ive (5) consecutive seconds, which is of
such a shade or dens i ty as to obscure an
o b s e r v e r ' s vision to a degree in excess of 35%
opaci ty, with the except ion of subpart "C".

3) Any diese l-powered motor vehicle exceeding
these requirements shal l be exempt for a period of
10 minutes if the emissions are a direct result of a
cold engine startup and provided the vehicle is in
a stationary posit ion.

4) These standards shall a p p l y to motor vehicles
intended, d e s igned , and manufactured pr imari ly
for travel or use in transporting persons, property,auxil iary equipment, and/or cargo over roads,
streets, and highways.

A p p l i c a b l e to alternatives that
inc lude transpor ta t ion of soil.
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T A B L E 3-3
P O T E N T I A L A C T I O N - S P E C I F I C ARARS ( c o n t i n u e d )

S T A T E A R A R S
A c t i o n P o t e n t i a l l yA p p l i c a b l e

P o t e n t i a l l y
Relevant and
A p p r o p r i a t e

C i t a t i o n D e s c r i p t i o n Comment s
7. Odor

emissions.
Yes 5 CCR 1001-4, Regulation

2
Colorado odor emission regulat ions require that no
person shal l a l l ow emission of odorous air
contaminants that result in d e t e c t a b l e odors that are
measured in excess of the f o l l o w i n g l imi t s :

For residential and commercial areas - odorsdetected a f t e r the odorous air has been d i l u t e d
with seven more volumes of odor-free air.

A p p l i c a b l e to a l t ernat ive s that
include construction activit ie s in
residential areas.

Smoke and
opacity. N o Yes 5 CCR 1001-3, Regulat ion

1 , Sect . II.A
Excavation and b a c k f i l l i n g of soils must be
conducted in a manner that wi l l not a l l ow or cause
the emission into the atmosphere of any air p o l l u t a n t
that is in excess of 20% opacity.

Regulat ion s p e c i f i c a l l y exempts
f u g i t i v e emissions generated by
e x c a v a t i o n / b a c k f i l l i n g activities.
Relevant and a p p r o p r i a t e to
alternatives that includeexcavation and b a c k f i l l i n g ofsoils.

9. Ambient Air
S t a n d a r d f o r
T o t a l
S u s p e n d e d
P a r t i c u l a t e
Matter.

Yes 5 CCR 1001-14 Air quali ty s tandards for par t i cu la t e s (as PM10) are
50 u g / m 3 ; annual geometric mean, 150 ug/m 3 24
hour.

A p p l i c a b l e to alternatives that
inc lude actions that generate
f u g i t i v e dust.

10. Ambien t Air
S t a n d a r d f o r
Lead.

Y e s 5 C C R 1001-10, Regulat ion M o n t h l y air concentration must be l e s s than 1.5
ug/m3.

A p p l i c a b l e to a l t ernat ive s that
include actions on contaminated
soil that generate f u g i t i v e dust.
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TABLE 3-3
P O T E N T I A L A C T I O N - S P E C I F I C ARARS ( c o n t i n u e d )

S T A T E ARARS
A c t i o n P o t e n t i a l l y

A p p l i c a b l e
P o t e n t i a l l y

Relevant and
A p p r o p r i a t e

C i t a t i o n D e s c r i p t i o n Comment s
11. N o i s e

abatement.
Yes C.R.S., S e c t i o n 25-12-103 T h e C o l o r a d o N o i s e Abatement S t a t u t e prov ide s that:

a. " A p p l i c a b l e a c t iv i t i e s shall be conducted in a manner
so any noise produced is not o b j e c t i o n a b l e due tointermittence, beat frequency, or s h r i l l n e s s . N o i s e is
de f ined to be a publ i c nuisance if sound level s radiating
f rom a p r o p e r t y line at a di s tance of twen ty- f iv e f e e t or
more exceed the sound l e v e l s e s tab l i sh ed for the
f o l l o w i n g time periods and zones:

7:00 a.m. to 7:00 p.m. to___next 7:00 p.m. next 7:00 a.m.Zone______Resident ia lCommercialLight I n d u s t r i a l
I n d u s t r i a l

55 db(A)
60 db(A)70 db(A)
80 db(A)

50 db(A)
55 db(A)65 db(A)

75 db(A)
b. In the hours between 7:00 a.m. and the next 7:00 p.m.,

the noise l ev e l s p ermi t t ed in Requirement a (above)
may be increased by ten d e c i b e l s for a period of not to
exceed f i f t e e n minutes in any one-hour period.

c. P e r i o d i c , i m p u l s i v e , or s h r i l l noises sha l l be considereda pub l i c nuisance when such noises are at a sound level
of f i v e d e c i b e l s less than those l i s t ed in Requirement a
(above).

d. Construct ion p r o j e c t s s ha l l be sub j e c t to the maximum
p e r m i s s i b l e noise l e v e l s s p e c i f i e d f or indus tr ia l zones
for the period wi thin which construction is to be
c o m p l e t e d pursuant to any a p p l i c a b l e construct ion
permit issued by proper author i ty or, if no timel i m i t a t i o n is i m p o s e d , for a reasonable period of t ime
f or c o m p l e t i o n o f the p r o j e c t .

e. For the p u r p o s e of t h i s ar t i c l e , measurements w i th
sound level meters sha l l be made when the wind
velocity at the time and place of such measurement is
not more than f i v e m i l e s per hour.

A p p l i c a b l e t o alternatives
that include construction
act ivi t i e s .
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TABLE 3-3
P O T E N T I A L A C T I O N - S P E C I F I C ARARS (con t inued)

S T A T E ARARS
Action

12. T r a n s p o r t a t i o n
of Hazardou s
Waste.

P o t e n t i a l l y
A p p l i c a b l e

Y e s

P o t e n t i a l l y
Relevant and
A p p r o p r i a t e

C i t a t i o n

8 CCR 1507
D e s c r i p t i o n

Rules regarding T r a n s p o r t a t i o n of Hazardous
Substances .

Comment s
A p p l i c a b l e to al ternatives
that in c lude transportation
of contaminated soil.
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T A B L E 3-3
P O T E N T I A L A C T I O N - S P E C I F I C ARARS (continued)

F E D E R A L ARARs
S t a n d a r d ,

Requirement
or C r i t e r i a

P o t e n t i a l l y
A p p l i c a b l e

P o t e n t i a l l y
Relevant and
A p p r o p r i a t e

C i t a t i o n D e s c r i p t i o n C o m m e n t s

C r i t e r i a f o r
C l a s s i f i c a t i o no f S o l i d Waste
and Di spo sa l
F a c i l i t i e s andPractices

Yes 4 0 C F R P a r t
257

E s t a b l i s h e s criteria for use in de t ermining s o l i d
wastes and d i s p o s a l requirements.

W o u l d be a p p l i c a b l e if s o l i d wastes are generated (such
as excavated s o i l ) .

C r i t e r i a f o r
C l a s s i f i c a t i o n
of HazardousWaste and
D i s p o s a l
F a c i l i t i e s and
Practices

Yes 4 0 C F R 2 6 4 Establ i she s criteria for use in de t ermining hazardous
wastes and d i s p o s a l requirements. Excavated soil
would be c l a s s i f i e d as D004 hazardous waste if
the arsenic concentration f rom the TCLP test
was greater than 5.0 rrig/1. Excavated soil wouldbe c l a s s i f i e d as D008 hazardous waste if the
lead concentration from the TCLP test was
greater than 5.0 mg/1.

W o u l d be a p p l i c a b l e if hazardous wastes are generated.
It is noted that previous soil removed had higherconcentrations of lead and arsenic and were not
hazardous wastes. However, these r egu la t i on s are
p o t e n t i a l l y a p p l i c a b l e .

N a t i o n a lA m b i e n t A i r
Q u a l i t y
S t a n d a r d s

N o Y e s 40 CFR Part 50 E s t a b l i s h e s ambient air qua l i ty s tandards for certain
"criteria p o l l u t a n t s " to protect p u b l i c heal th and
wel fare . S t a n d a r d s are:
150 micrograms per cubic meter for p a r t i c u l a t e matter
for a 24 hour p e r i o d ;
50 micrograms per cubic meter for p a r t i c u l a t e matter-annual ari thmet ic mean;
1.5 micrograms lead per cubic meter maximum -
ari thmet ic mean averaged over a ca l endar quarter

Nationa l ambient air q u a l i t y s tandard s (NAAQS) areimplemented through the New Source Review Program
a n d S t a t e I m p l e m e n t a t i o n Plans ( S I P s ) . T h e f e d e r a lNew Source Review Program addre s s e s only m a j o r
sources. Emissions associated with p r o p o s e d remedial
action at VB/I70 GUI would be l i m i t e d to f u g i t i v e dust
emissions associated with earth moving a c t i v i t i e s during
construction. The s e ac t iv i t i e s w i l l not cons t i tu t e a m a j o r
source. T h e r e f o r e , attainment and maintenance of
NAAQS pursuant to the New Source Review Program
are not a p p l i c a b l e . However, the s tandards r e la t ing to
p a r t i c u l a t e s and to lead are relevant and a p p r o p r i a t e .

H a z a r d o u sM a t e r i a l sT r a n s p o r t a t i o n
R e g u l a t i o n s

Yes 49 CFR Parts
107, 171-177 Regulate s t r a n s p o r t a t i o n of hazardous material s . A p p l i c a b l e only i f t h e remedial action involves o f f - s i t e

t ranspor ta t i on o f hazardous mater ial s . The r egu la t i on s
a f f e c t i n g packaging, l a b e l i n g , marking, p l a c a r d i n g , using
p r o p e r containers, and r e p o r t i n g d i s charge s of hazardous
materials would be po t en t ia l ARARs.

J : \ 0 1 0 0 8 5 x \ F i n a l R e p o r t Y T a b l e 3-3.doc Page 7 of 7 October 2001



TABLE 3-4
P R E L I M I N A R Y R E M E D I A T I O N G O A L S

..;.•! ., ;. Conta inj t t j i ia t^o^jC^ncer ing
Arsenic

Lead

:|I ;?;:: :; : : ;I?f^i^
Background Concentration

Background Concentration

£|^piit$i^^
15 m g / K g

195 m g / K g
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T a b l e 4-1
Number of Resident ial Proper t i e s W i t h Lead or Arsenic Concentrat ions in Yard S o i l s

Above Preliminary Action Levels
Contaminant /Concen tra t i on

Range ;V; , 7<: .
Arsenic EPC> 47 m g / K g
Arsenic EPO240 m g / K g
Lead EPO208 m g / K g
Lead EPO540 m g / K g

Number of Propert ie s
(Based on Existing S a m p l i n g'/•••^^^:^3)^^'fl.'':'::*'.

635
73

1,303
73

Estimated T o t a l N u m b e r o f
propert i e s

" " • ' " . : " " • • • " . . • ' " ; . ' • " - ' . . ' . - •

863
113

1,737
97
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T A B L E 4-2
P O T E N T I A L L Y A P P L I C A B L E

REMEDIAL T E C H O L O G I E S A N D PROCESS O P T I O N S
GRA

N o A c t i o n
I n s t i t u t i o n a l
Controls

Publ i c H e a l t h
Actions

Containment

R e m o v a l / D i s p o s a l

Treatment

Remedial T e c h n o l o g y
No Action
Land Use Control s

Education
Monitoring
S a m p l i n g and Response
Covering

S u r f a c e Control

Removal
Dispo sa l

Recycle/Reuse
Physical

Thermal

Chemical

Biological

Process Opt ions
Local Land Use Regulat ions
Easements
Restrictive Covenants
Education and Outreach Program
Biomonitoring for lead and arsenic
Environmental S a m p l i n g and Response
Program
Rock
Geosynthet ic
A s p h a l t
Concrete
M u l t i m e d i a
S o i l
S o i l Grading
Vegetat ion
T i l l i n g
Excavation
Onsite
O f f s i t e
O f f s i t e Recycle or Reuse
S t a b i l i z a t i o n / F i x a t i o n
Dewatering
Aeration
S o i l Wash ing
Acid leach washing
Chelation
Electro-osmosis
Incineration
V i t r i f i c a t i o n
Desorpt ion
Oxida t i on/Reduc t i on
N e u t r a l i z a t i o n
S i l i c e o u s Chemica l s
Enhanced Biodegradat ion
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TABLE 4-3
S U M M A R Y OF INITIAL S C R E E N I N G OF

REMEDIAL T E C H O L O G I E S

GRA
N o Action
I n s t i t u t i o n a l
Contro l s

Publ i c H e a l t h
Actions

Containment

R e m o v a l / D i s p o s a l

Treatment

Remedial
T e c h n o l o g y

No Action
Land Use
Contro l s

Education
Monitor ing
S a m p l i n g and
Response
Covering

S u r f a c e Control

Removal
Disposal
Recycle/Reuse

Physical

Thermal

Chemical

Biological

Process Options
Local Land Use
Regulations
Easements
Restrictive Covenants
Education and Outreach
Program
Biomonitoring for lead
and arsenic
Environmental S a m p l i n g
and Response Program
RockGeosynthet ic
A s p h a l t
Concrete
M u l t i m e d i a
S o i l
S o i l G r a d i n g
Vege ta t i on
T i l l i n g
Excavation
Onsite
O f f s i t e
O f f s i t e Recycle or Reuse

S t a b i l i z a t i o n / F i x a t i o n
Dewatering
Aeration
S o i l Washing
Acid leach washing
Che la t i on
Electro-osmosis
Incinerat ion
V i t r i f i c a t i o n
Desorption
Oxidat ion/Reduct ion
N e u t r a l i z a t i o n
S i l i c e o u s Chemical s
Enhanced Biodegradation

Results of I n i t i a l Remedial
Techno l ogy Screening

Retained as required by NCP
Retained

Retained
Retained
Retained
Retained

Retained

Retained
Retained
Eliminated - not a p p l i c a b l e for the
re la t ive ly low concentrations of
COCs.
Retained

Eliminat ed - not a p p l i c a b l e to
arsenic or lead
Retained

Eliminated - not a p p l i c a b l e to
arsenic or lead

J:\010085x\Final R e p o r t Y T A B L E 4-3.doc Page 1 of 1



T A B L E 4-4
S U M M A R Y OF FINAL SCREENING OF

R E M E D I A L T E C H N O L O G I E S A N D P R O C E S S O P T I O N S

GRA

No action

I n s t i t u t i o n a l
Contro l s

Publ i c H e a l t h
Actions

Remedial
T e c h n o l o g y

No action

Land Use
Contro l s

Education

Monitoring

S a m p l i n g andResponse

Process Options
. o>

Local Land Use
Regulations
EasementsRestrictive Covenants
Education and
Outreach Program

Biomonitoring for
lead and arsenic

Environmental
S a m p l i n g and
Response Program

E f f e c t i v e n e s s

-

Would not be protective because
land use is already residential and
would require restrictions on
common activities
E f f e c t i v e hi m o d i f y i n g behavior
patterns that contribute to pos s ib le
exposure

W o u l d be a key part in evaluating
the e f f e c t i v e n e s s of the selected
remedy.

W o u l d be e f f e c t i v e in addre s s ing
residual risks by i d e n t i f y i n g sources
of and preventing unacceptable
exposures

I m p l e m e n t a b i l i t y

-

Would likely not be accepted by
community since common
activities would be restricted-

Readily implementab l e

Readily impl ementab l e

Readi ly i m p l e m e n t a b l e

Relative
Costs <2>

-

Screen ing
R e s u l t s / C o m m e n t s

Retained as required by
N C P
Eliminated from fur ther
consideration.

Retained

Retained

Retained
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T A B L E 4-4 ( C o n t i n u e d )
S U M M A R Y OF FINAL S C R E E N I N G OF

REMEDIAL T E C H N O L O G I E S A N D P R O C E S S O P T I O N S

GRA

Containment

Remedial
T e c h n o l o g y

Covering

S u r f a c e Control

Process Opt i on s

Rock
Geosynthe t i c
A s p h a l t
Concrete
Mul t imed ia
S o i l

S o i l Grading

Vegetat ion

T i l l i n g

E f f e c t i v e n e s s

Barriers would
general ly be
e f f e c t i v e in
preventing direct
contact with
contaminated soil.

Not e f f e c t i v e .

Not e f f e c t i v e as a
stand-alone opt ion,
but could be part of a
comprehensive
alternative.

Not e f f e c t i v e as as tand-alone opt ion,
but could be
e f f e c t i v e in
conjunction with
treatment.

I m p l e m e n t a b i l i t y

W o u l d not be
compat ib l e with
res idential yard use.

-

Could be
implemented in a
re s ident ial yard
se t t ing.

Could beimplemented in a
residential yard
setting.

Relative Costs ( 2 )

-

Screen ing
R e s u l t s / C o m m e n t s

Eliminated from further
consideration.

Vegetation and t i l l i n g
are retained for further
consideration in
conjunct ion with other
remedial options.
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T A B L E 4-4 ( C o n t i n u e d )
S U M M A R Y OF FINAL SCREENING OF

REMEDIAL T E C H N O L O G I E S A N D PROCESS O P T I O N S

GRA

R e m o v a l / D i s p o s a l

Remedial
T e c h n o l o g y

Removal

Dispo sa l

Process Opt ions

Excavation

Onsite

O f f s i t e

E f f e c t i v e n e s s

E f f e c t i v e in
removingcontaminated soil .

Could be e f f e c t i v e if
a p p r o p r i a t e f a c i l i t ywere avai lab l e .

E f f e c t i v e in
preventing contact
with excavated
contaminated soil .

I m p l e m e n t a b i l i t y

I m p l e m e n t a b l e in a
re s ident ial yard
s e t t ing.

Not implementable-no
onsite d i s p o s a l f a c i l i t y
exists.

Implementable-
su i table d i s p o s a l
f a c i l i t i e s exist in the
area.

Relative Cos t s ( 2 )

-

Screening
R e s u l t s / C o m m e n t s

Retained.

El iminated f rom fur ther
consideration.

Retained for further
consideration.
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T A B L E 4-4 ( C o n t i n u e d )
S U M M A R Y OF FINAL SCREENING OF

REMEDIAL T E C H N O L O G I E S A N D P R O C E S S O P T I O N S

GRA

Treatment

Remedial
T e c h n o l o g y

Physical

Chemical

Process Options

S t a b i l i z a t i o n / F i x a t i o n
Dewatering
Aeration
S o i l Washing
Acid leach washing
Che la t i on
Electro-osmosis

Oxida t i on/Reduc t i on

N e u t r a l i z a t i o n

S i l i c e o u s Chemica l s

E f f e c t i v e n e s s
S t a b i l i z a t i o n / F i x a t i o n
could be e f f e c t i v e for
lead contamination, but
not for arsenic. Otherprocess op t ions wouldnot be e f f e c t i v e .

W o u l d not be e f f e c t i v e .

W o u l d not be e f f e c t i v e .

Could not be e f f e c t i v e
f o r lead. N o t e f f e c t i v efor arsenic.

I m p l e m e n t a b i l i t y

Treatment would
general ly be d i f f i c u l t
to implement in a
residential s e t t ing,
while l eaving so i l sc o m p a t i b l e with yard
use.

_

_

D i f f i c u l t to
implement in a
residential setting.

Relative Cost s ( 2 )

_

_

Screening
R e s u l t s / C o m m e n t s

Phosphate amendment
of so i l s to reduce lead
b i oava i lab i l i ty is
retained.

Eliminated f rom fur th e r
consideration.

Eliminated f rom further
consideration.

Eliminated from fur ther
consideration.

N O T E S :
(1) E v a l u a t i o n no t p e r f o r m e d i f no t required f o r screening purpose s .
(2) Per C E R C L A guidance r e la t iv e cost evaluat ion i s only p e r f o r m e d to evaluate process o p t i o n s p r o v i d i n g s i m i l a r e f f e c t i v e n e s s . T h i s was not required dur ing the screening s t ep for VB/I70OU1.
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T A B L E 4-5
S C R E E N I N G L E V E L E V A L U A T I O N O F T H E E F F E C T O F T I L L I N G O N LEAD C O N C E N T R A T I O N S I N S U R F A C E S O I L S

• . . . Property;: :;;x;::;::::v:

1
2
3
4
5
6
7
8

vi- f:.:: Average S u r f a c e s f | •
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Overall
Protect ion ofHuman H e a l t h
C o m p l i a n c e with
A R A R s

Meets the requirements of the RAOs -
however, there is some uncertaintywith respect to t r e a t m e n t / t i l l i n g
component
C o m p l i e s with ARARs

Meets the requirements of
the RAOs

C o m p l i e s with ARARs

Meets the requirements of
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C o m p l i e s with ARARs
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Reduction of
T o x i c i t y ,M o b i l i t y or
V o l u m e T h r o u g h
Treatment

Reduction in short-term e f f e c t i v e n e s s
compared to Alternat ive 3, because
implementat ion would be de layed to
al low for treatabi l i ty t e s t ing of
t i l l i n g / p h o s p h a t e treatment component
and because of uncertainties associated
with e f f e c t i v e n e s s o f t i l l i n g / t r e a t m e n t
W o u l d be e f f e c t i v e over the long-term.Community H e a l t h Program provide saddi t i onal b ene f i t in prov id ing a
mechanism for evaluating othersources of lead

E f f e c t i v e n e s s o f treatment with t i l l i n gexpected to be e f f e c t i v e , but there are
uncertainties and s i t e - s p e c i f i c t e s t ingwould be required to support de s ign

H i g h level of short-term
e f f e c t i v e n e s s

W o u l d be e f f e c t i v e over
the long-term.
Community H e a l t h
Program provides
addi t i onal b ene f i t in
prov id ing a mechanism
for evaluating othersources of lead
Does not contain a
treatment component

Reduction in short-term
e f f e c t i v e n e s s compared to
Alternat ive 3, because of
risks associated with soil
removal for proper t i e s with
arsenic concentrations below
RAO risk l eve l s
W o u l d be e f f e c t i v e over the
long-term. Community
H e a l t h Program provide saddi t ional benef i t inprov id ing a mechanism for
evaluating other sources oflead
Does not contain a treatmentcomponent

Lowest level of short-term
e f f e c t i v e n e s s because of risks to
workers and the community during
implementat ion — p a r t i c u l a r l y
associated with operation of heavy
equipment and truck transportat ion in
res idential areas
H i g h e s t p o s s i b l e level of long-term
e f f e c t i v e n e s s for risks associated withsoil because all s o i l s with arsenic orlead above l ev e l s of concern would
be removed. Would not provide
information on other sources of lead.W o u l d not reduce or prevent soil pica
behavior.
Does not contain a treatmentcomponent
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A P P E N D I X A

E F F I C A C Y O F E D U C A T I O N - B A S E D C O M M U N I T Y H E A L T H PROGRAMS
FOR LEAD

P u b l i c h e a l t h a l t e rna t iv e s for l ead c on ta in ing e l ement s s i m i l a r to the program d e s c r i b e d above have been
i m p l e m e n t e d at other s i t e s . Data on the e f f i c a c y of those programs in r e d u c i n g e x p o s u r e and risk are
l i m i t e d , but a v a i l a b l e i n f o r m a t i o n s u p p o r t s the view that e d u c a t i o n a l and outreach p r o g r a m s are b e n e f i c i a l
in at l ea s t some cases. T h i s i n f o r m a t i o n is summarized b r i e f l y below.

E d u c a t i o n a l Programs

Educational outreach has been implemented as a component of several programs to reduce lead exposure
in c h i l d r e n . It has been used as both the pr imary lead intervent ion s t r a t e g y , and as part of c ompreh en s iv e
lead abatement programs .

K i m b r o u g h e t a l . ( 1 9 9 4 ) , USEPA ( 1 9 9 6 ) , S c h u l t z e t a l . ( 1 9 9 9 ) , and L C D H / U C ( 1 9 9 3 ) r epor t ed that
educa t i ona l programs were e f f e c t i v e in lowering the b l ood lead l e v e l s o f e x p o s e d re s ident s . T h e s e s t u d i e s
u t i l i z e d in home educa t i on v i s i t s by trained p er s onne l that a d d r e s s e d h o u s e c l e a n i n g m e t h o d s for r e d u c i n g
d u s t - l e a d l e v e l s , h y g i e n e habi t s f o r r educ ing lead exposure s and n u t r i t i o n a l s u g g e s t i o n s f or r e d u c i n g
absorpt ion of l ead. The sources of lead exposure were described and the importance of reducing lead
e xpo sur e s was also d i s c u s s e d . No other abatements were p e r f o r m e d at the s e r e s i d e n c e s as part of the
r e s p e c t i v e s t u d i e s . The G r a n i t e C i t y E d u c a t i o n a l I n t e r v e n t i o n S t u d y ( K i m b r o u g h e t a l . 1994) repor t ed a
47% decrease in the mean blood lead l ev e l s of s tudy p a r t i c i p a n t s , f o u r months f o l l o w i n g educational
outreach a c t i v i t i e s . T h e M i l w a u k e e Retro sp e c t i v e Educat ional I n t e r v e n t i o n S t u d y ( U S E P A , 1996 a n d
S c h u l t z et al. 1999) repor t ed that c h i l d r e n rece iv ing in-home educa t i ona l v i s i t s had average observed
b l o o d l ead l e v e l s that were 15% lower than the b lood lead l e v e l s of c h i l d r e n who did not ( p O . O O l ) . A
9.8% d e c l i n e in the geometr i c mean b l o o d lead l e v e l s was observed in c h i l d r e n monitored as part of the
L e a d v i l l e / L a k e County Educational Intervent ion S t u d y (ECDH and UC, 1993). T h i s s tudy compared
community b l o o d lead concentrat ions in 1992 with tho s e d e t e r m i n e d in 1 9 9 1 , and evaluated the e f f e c t of
educa t i ona l in t ervent ions on c h i l d r e n with e l eva t ed b l o o d lead l e v e l s (> 10 u g / d E ) or c h i l d r e n l i v i n g in
residences with unusually high soil concentrations of lead or arsenic. C h i l d r e n with elevated blood lead
l e v e l s showed a 19% average d e c l i n e in b l o o d - l e a d concentrat ions. Two of t h e s e c h i l d r e n had 49% and
57%o r e d u c t i o n s in th e i r i n d i v i d u a l b lood lead concentrations (USEPA 1 9 9 8 ) .
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E d u c a t i o n C o u p l e d with Dust C o n t r o l

S e v e r a l programs have s t u d i e d t h e e f f e c t i v e n e s s o f educa t i ona l p r o g r a m s c o u p l e d with dus t c o n t r o l . The
New J e r s e y Children's Lead Expo sure and Reduc t ion S t u d y (Rhoads e t al . 1997, 1999; Lioy e t al . 1998)
reported that a program con s i s t ing of dust control ( p r o f e s s i o n a l c l e a n i n g ) and a l ead- educa t i on session
program achieved a 17% d e c l i n e in b l ood- l ead concentrations in c h i l d r e n with modera t e ly elevated lead
concentra t i on s compared to c on tro l c h i l d r e n (p<0.05). The b lood lead r e d u c t i o n s in c h i l d r e n in the
t r ea tment g r o u p increased with the number of t imes the ir home was c l eaned . However , in the Trail Dust
I n t e r v e n t i o n S t u d y (Hil t s e t al., 1 9 9 5 ) i m p l e m e n t e d in Bri t i sh C o l u m b i a , a combined p r o f e s s i o n a l H E P A
vacuuming and e d u c a t i o n a l m a t e r i a l s / e x p o s u r e r e d u c t i o n intervent ion was not e f f e c t i v e in r e d u c i n g b l o o d
lead l e v e l s in ch i ldr en . The small decrease s in ch i ld b lood lead c onc en t ra t i on s observed dur ing the s t u d y
were not s t a t i s t i c a l l y s i g n i f i c a n t ( p = 0 . 8 5 ) between the treatment and control group s . T h i s lack of
e f f e c t i v e n e s s might be a t t r i bu tab l e to the presence of an active lead smel t er in t h i s community, p r o v i d i n g
an o n g o i n g source of re-contaminat ion.

L a n p h e a r e t al., ( 1 9 9 5 , 1 9 9 6 ) and C o p l e y ( 1 9 9 5 , 1 9 9 6 ) r epor t ed h o u s e h o l d - d u s t l ead l e v e l s were reduced
f o l l o w i n g in-home e d u c a t i o n a l outreach programs f o c u s i n g on dust c on t ro l . T h e s e s t u d i e s p r o v i d e d in
home i n s t r u c t i o n s on c l e a n i n g to reduce dust exposure . One s tudy p r o v i d e d c l e a n i n g s u p p l i e s in a d d i t i o n
to the training. As part of the Rochester Educat ional Intervent ion S t u d y (Lanphear et al., 1995, 1996)
trained i n d i v i d u a l s v i s i t ed f a m i l i e s of ch i ldren with low to moderate b l o o d - l e a d l e v e l s to di scus s the
i m p o r t a n c e of dust control to reduce lead exposure. I n s t r u c t i o n s on c l e a n i n g the home and c l e a n i n g
s u p p l i e s were p r o v i d e d to the f a m i l i e s . The control group was o n l y p r o v i d e d a brochure c o n t a i n i n g
i n f o r m a t i o n about lead p o i s o n i n g and i t s pr even t i on . The median decrease s in b l o o d - l e a d l e v e l s f or both
the intervent ion and control g r o u p s a f t e r 7 months were l e s s than 1 u g / d L . The med ian change in b lood
lead level for the in t ervent ion g r o u p was not s t a t i s t i c a l l y d i f f e r e n t f r o m the median change observed in the
control group. A l t h o u g h s i g n i f i c a n t reductions in b lood lead l ev e l s were not observed as part of thi s
study. 30-60% reductions in dus t- l ead l o a d i n g s were reported for most sur fa c e s (excep t window w e l l s )
f o l l o w i n g c l ean ing . A s t u d y conducted in East St. L o u i s ( C o p l e y 1 9 9 5 ) p r o v i d e d in-home i n s t r u c t i o n and
i d e n t i f i c a t i o n o f p r o b l e m areas for r e d u c i n g dust l ead l e v e l s in homes o f c h i l d r e n wi th b l o o d l ead l e v e l s o f
10-19 u g / d L . Lead e d u c a t o r s p r o v i d e d i n s t r u c t i o n s on c l e a n i n g and hygiene and con tac t ed f a m i l i e s
t h r o u g h o u t the s t u d y to r e i n f o r c e the impor tance o f r egu lar c l e a n i n g . W r i t t e n m a t e r i a l s and a v i d e o t a p e
on reduc ing lead expo sure were al so p r o v i d e d . F o l l o w up s a m p l e s of lead dust concentrat ions were
c o l l e c t e d only f r o m homes ( 2 4 / 5 4 ) that reported c l eaning using the recommended procedures at least once
during the 3-month s tudy per iod . A l t h o u g h blood lead l e v e l s were not measured as part of th i s s tudy, a
56% decrease in the mean d u s t - l e a d l o a d i n g was observed in these homes.
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APPENDIX B
D E T A I L E D C O S T E S T I M A T E S

D e t a i l e d cost e s t ima t e s for each act ion a l t e r n a t i v e are p r o v i d e d in T a b l e s B-l t hrough B-4.
A l t e r n a t i v e 1 (No A c t i o n ) is the b a s e l i n e for the cost e s t i m a t e s for the other a l t e r n a t i v e s and is assumed to
have no a s s o c ia t ed cost. T h e s e d e t a i l e d e s t imat e s pre s ent the q u a n t i t i e s made in e s t a b l i s h i n g the s c o p e of
work (areas, vo lume s , etc.) and the c a l c u l a t i o n s f r o m which the e s t i m a t e d costs were der ived. The unit
cos t s shown for each work item r e f l e c t an asse s sment of the labor, m a t e r i a l s and equ ipment required for
each i d e n t i f i e d item and i n c l u d e a l l o w a n c e s for a p p u r t e n a n t and i n c i d e n t a l work as we l l as c on trac tor
overhead and p r o f i t . Unit cost rates and as soc ia t ed p r o d u c t i v i t y f a c t o r s are based on h i s t o r i c a l f a c t o r s ,
p u b l i s h e d i n d u s t r y d a t a , i n f o r m a t i o n on previous removal s ac t ions a t the V B / I 7 0 s i t e , a n d / o r e x p e r i e n c e
on p r o j e c t s of s i m i l a r s c op e and nature. The quant i t i e s used in a s s e s s i n g the s c ope of work are based on
GIS i n f o r m a t i o n f r o m the si te and f r o m q u a n t i t i e s generated d u r i n g prev iou s removal act ions. H o w e v e r ,
some u n c e r t a i n t i e s exist with re spec t to the p o t e n t i a l d i f f i c u l t i e s which may be encountered and
a c c o r d i n g l y , c on t ingency a l l owance s have been i n c l u d e d in the e s t imat e s , c o n s i s t e n t wi th the extent of
the unknowns and uncer ta in t i e s . The c on t ingency a l l owanc e is i n t e n d e d to cover u n s p e c i f i e d , or
u n i d e n t i f i e d , work required to be c o m p l e t e d wi th in the s c ope of work and not a d d i t i o n a l work beyond the
e s t a b l i s h e d s c o p e of work. N o t w i t h s t a n d i n g these unknowns, the accuracy of the e s t i m a t e s i s a n t i c i p a t e d
to f a l l w i th in the a c c e p t a b l e range for t y p i c a l f e a s i b i l i t y s tudy e v a l u a t i o n s o f+50% to -30%. in
accordance with EPA gu idanc e ("A G u i d e to D e v e l o p i n g and Document ing Cost E s t i m a t e s Dur ing the
F e a s i b i l i t y S t u d y " O S W E R 9 3 5 5 . 0 - 7 5 ) .

B . I I n i t i a l Remedia l A c t i o n C a p i t a l Cos t E s t i m a t e s

The i n i t i a l pha s e o f r emedia l action i n c l u d e s engineer ing a c t i v i t i e s (such as s o i l
r e m o v a l / r e p l a c e m e n t or s o i l t i l l i n g ) and s e t t i n g up the Communi ty H e a l t h Program. D e t a i l e d cost
e s t i m a t e s were generated for: (1) soil t i l l i n g / t r e a t m e n t and r e s t o r a t i o n at an i n d i v i d u a l p r o p e r t y ( T a b l e B-
5); (2) soi l removal and d i s p o s a l and r e s t ora t i on at an i n d i v i d u a l p r o p e r t y ( T a b l e B-6); and (3) s e t t i n g up
t h e C o m m u n i t y H e a l t h Program ( T a b l e B - 7 ) .
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B.2 O n g o i n g R e m e d i a l A c t i o n A n n u a l Cos t E s t ima t e s

A f t e r t h e i n i t i a l pha s e ( d e s c r i b e d above) some a l t e rna t iv e s c o n s i d e r e d in t h i s FS conta in an
o n g o i n g C o m m u n i t y H e a l t h Program as part o f r emed ia l a c t i on . E s t i m a t e s o f the annual c o s t s for the
C o m m u n i t y H e a l t h Program were p r e p a r e d f or a c t i v i t i e s a n t i c i p a t e d t o b e p e r f o r m e d each year f o l l o w i n g
c o m p l e t i o n o f i n i t i a l s i te r e m e d i a t i o n a c t i v i t i e s . A 30-year r e m e d i a l act ion p e r i o d has been used for
c o s t i n g p u r p o s e s . The annual cost e s t i m a t e s for each a l t e rna t iv e are i n c l u d e d in T a b l e s B-l t h r o u g h B-3
and are p r e s e n t e d in constant 2001 d o l l a r s . No e s ca la t i on f a c t o r s have been a p p l i e d to f u t u r e co s t s in
p e r f o r m i n g the pre s ent worth a n a l y s e s . Uni t cost rates and a s soc ia t ed p r o d u c t i v i t y f a c t o r s are based on
p u b l i s h e d i n d u s t r y da ta , a n d / o r e xp er i enc e on p r o j e c t s o f s i m i l a r s c ope and nature. For the C o m m u n i t y
H e a l t h Program a b a s e l i n e annual cost was e s t i m a t e d ( T a b l e B-8). It was assumed that the s c ope of t h i s
program would be reduced d u r i n g the 30-year r emedia l action p e r i o d , as h e a l t h ri sks were i d e n t i f i e d and
a d d r e s s e d . For the p u r p o s e s of c o s t i n g it was assumed that the cost of the p r o g r a m would reduce to 75%
of the i n i t i a l annual cost a f t e r 5 years, and to 33% of the i n i t i a l cost a f t e r 10 years.

B.3 P e r i o d i c C o s t s

For the a l t e r n a t i v e s c on s id er ed in th i s FS the only p e r i o d i c costs are a s s o c i a t e d with 5-year
reviews. As s p e c i f i e d in EPA g u i d a n c e (EPA, 1988a), a 30-year p e r i o d has been used for c o s t i n g
p u r p o s e s . The 5-year review cost e s t imat e s for each a l t e rna t iv e are i n c l u d e d in T a b l e s B-l t h r o u g h B-3
and are pr e s en t ed in constant 2001 d o l l a r s . No e s c a l a t i o n f a c t o r s have been a p p l i e d to f u t u r e costs in
p e r f o r m i n g the present worth analyses. Unit cost rates and as soc iated p r o d u c t i v i t y f a c t o r s are based on
p u b l i s h e d i n d u s t r y data, a n d / o r exper i ence on p r o j e c t s o f s i m i l a r s c o p e and nature.

B.4 O p e r a t i o n and M a i n t e n a n c e C o s t s

T h e r e are no Opera t i on and Maint enanc e co s t s a s s o c ia t ed with any of the a l t e rna t iv e s - all
a c t i v i t i e s are c on s id er ed to be part of remedial action.
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B.5 Present W o r t h C a l c u l a t i o n s

Present worth analys e s were p e r f o r m e d on e s t imat ed co s t s a s s o c i a t e d with each r e m e d i a l
a l t e r n a t i v e to p r o v i d e a common bas i s for c ompar i s on . Present worth a n a l y s i s c a l c u l a t e s a current va lu e ,
or worth, of all cos t s incurred in the pre s ent or at some f u t u r e dat e at an assumed constant rate of return,
or d i s c oun t rate. The pre s ent worth c a l c u l a t e d r epr e s en t s an amount, which if inve s t ed in 2001 at a
certain rate of return would y i e l d the a p p r o p r i a t e d o l l a r amount to meet the required e x p e n d i t u r e s over the
c o n s t r u c t i o n and 30-year remedial act ion p e r i o d s . The exact d u r a t i o n o f i n i t i a l i m p l e m e n t a t i o n and
c o r r e s p o n d i n g c a p i t a l cos t s w i l l be d e p e n d e n t on the r e s u l t s o f the r e m e d i a l d e s i g n phase . At that t ime
the most a p p r o p r i a t e i m p l e m e n t a t i o n scenario can be d e v e l o p e d . However , the assumed d u r a t i o n s are
rea sonab l e and a l l o w for an o b j e c t i v e , r e l a t i v e c ompar i s on of the a l t e r n a t i v e s .

Because t o t a l r emedia l action cos t s c ou ld be e s p e c i a l l y s e n s i t i v e to the p r e v a i l i n g rate of return
used in the pr e s en t worth a n a l y s e s , rates of return of 3%, 5%, and 10% were used to p r e p a r e present
worth e s t i m a t e s for each a l t ernat ive . The c a p i t a l co s t s spread out over the a n t i c i p a t e d i m p l e m e n t a t i o n
p e r i o d were a l s o d i s c o u n t e d to constant 2001 d o l l a r s u s ing rates of return of 3%, 5%, and 10%. For
s i m p l i c i t y , o n l y the pre s ent worth c a l c u l a t e d at an assumed 5% rate of return has been p r e s e n t e d in the
text and used in the c o m p a r i s o n of costs. The pr e s en t worth a n a l y s e s p e r f o r m e d in t h i s report are
cons idered b e f o r e - t a x analy s e s and do not c o n s i d e r f u t u r e e s c a l a t i o n of costs. The e x p e n d i t u r e o f
r emed ia l ac t ion and 5-year review costs and subsequent present worth a n a l y s e s for the a l t e r n a t i v e s are
pr e s en t ed in T a b l e s B-9 through B-12.
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T A B L E B-l

D E T A I L E D C O S T E S T I M A T E
V A S Q U E Z B O U L E V A R D / I - 7 0 S I T E O U 1

A L T E R N A T I V E 2 - C O M M U N I T Y H E A L T H P R O G R A M , T I L L I N G / T R E A T M E N T ( L E A D ) , T A R G E T E D R E M O V A L A N D D I S P O S A L ( A R S E N I C )

I t e m / D c s c r i p t i c n

I N I T I A L R E M E D I A L A C T I O N D I R E C T C A P I T A L C O S T S

T i l l i n g & T r e a t m e n t
R e m o v a l / D i s p o s a l
C o m m u n i t y H e a l t h P r o g r a m

Q u a n t i t y

89
1 1 3

1

U n i t

P r o p e r t y
P r o p e r t y

L S

U n i t
C o s t

5 1 5 , 4 3 7
5 1 8 , 4 1 2

5 2 0 5 , 6 5 5

E x t e n s i o n

S U B T O T A L I N I T I A L R E M E D I A L A C T I O N D I R E C T C A P I T A L C O S T S
I N D I R E C T I N I T I A L R E M E D I A L A C T I O N C A P I T A L C O S T S

M o b / D e m o b
E n g i n e e r i n g / A d m i n i s t r a t i o n C o s t s
C o n s t r u c t i o n M a n a g e m e n t C o s t s
H e a l t h & S a f e t y

10%
10%
15%
3%

S U B T O T A L I N I T I A L R E M E D I A L A C T I O N I N D I R E C T C A P I T A L C O S T S
C a p i t a l C o s t C o n t i n g e n c y 25%

S 3 6 S . 4 5 5 . 7 3
5366 ,455 .73
5 5 4 9 , 6 8 3 . 5 9
5 1 0 9 , 9 3 6 . 7 2

5 1 , 2 6 4 , 2 7 2 . 2 7

T o t a l
C o s t

5 1 , 3 7 8 , 3 4 6
5 2 , 0 8 0 , 5 5 6

5 2 0 5 , 6 5 5
53,664,557

51,392,532

T O T A L E S T I M A T E D C A P I T A L C O S T F O R I N I T I A L R E M E D I A L A C T I O N | [ 5 6 , 3 2 1 , 3 6 1
O N G O I N G R E M E D I A L A C T I O N A N N U A L C O S T S

C o m m u n i t y H e a l t h P r o g r a m 1 Y r

S U B T O T A L O N G O I N G R E M E D I A L A C T I O N " A N N U A L C O S T S
A d m i n i s t r a t i v e C o s t s
C o n t i n g e n c y

5 3 2 8 , 6 4 5

10%
25%

532,864.50
590,377.38

T O T A L O N G O I N G R E M E D I A L A C T I O N A N N U A L C O S T S
P E R I O D I C C O S T S - F I V E Y E A R R E V I E W S

L a b o r - 2 E n g i n e e r s (S70/hr) & 2 T e c h n i c i a n s (SSO/Tir) - 1 week @ 40 h r s A v k
T r a v e l
L a b C o s t s
O f f i c e / A d m i n

40
4

15
60

mh
each
each
mh

S U B T O T A L P E R I O D I C C O S T S

P e r i o d i c C o s t C o n t i n g e n c y

S 2 4 0
S 5 0

S 5 0 0
S 1 4 0

59,600.00
S 2 C O . O O

57,500.00
SS.400.00

10% 52,570.00

T O T A L F I V E Y E A R R E V I E W C O S T S

$ 3 2 8 , 6 4 5

5328,645

5451,887

525,700

528,270

T O T A L P R E S E N T W O R T H 510,559,000
(5% rate of return. 30 yea: o e r i o d )

T o t a l P r e s e n t W o r t h c a l c u l a t i o n p r e s e n t e d i n T a b l e B - 9 .



T A B L E B-2

D E T A I L E D C O S T E S T I M A T E
V A S Q U E Z B O U L E V A R D / I - 7 0 S I T E O U 1

A L T E R N A T I V E 3 - C O M M U N I T Y H E A L T H P R O G R A M , T A R G E T E D R E M O V A L A N D D I S P O S A L

I t e m / D e s c r i p t i o n

I N I T I A L R E M E D I A L A C T I O N D I R E C T C A P I T A L C O S T S

Removal & D i s p o s a l
C o m m u n i t y H e a l t h P r o g r a m

Q u a n t i t y

202
1

U n i t

p r o p e r t y
LS

U n i t
C o s t

5 1 8 , 4 1 2
5 2 0 5 , 6 5 5

E x t e n s i o n

S U B T O T A L I N I T I A L R E M E D I A L A C T I O N D I R E C T C A P I T A L C O S T S

I N D I R E C T I N I T I A L R E M E D I A L A C T I O N C A P I T A L C O S T S

M o b ' T J e m o b
E n g i n e e r i n g / A d m i n i s t r a t i o n C o s t s
C o n s t r u c t i o n M a n a g e m e n t C o s t s
H e a l t h & . S a f e t y

10%
10%
15%
3%

S 3 9 2 . 4 S 8
S 3 9 2 . 4 S S
S 5 8 S . 7 3 2
5 1 1 7 , 7 4 6

S U B T O T A L I N I T I A L R E M E D I A L A C T I O N I N D I R E C T C A P I T A L C O S T S

C a p i t a l C o s t C o n t i n g e n c y 25% $1,334,083

T O T A L E S T I M A T E D C A P I T A L C O S T F O R I N I T I A L R E M E D I A L A C T I O N
O N G O I N G R E M E D I A L A C T I O N A N N U A L C O S T S

O n g o i n g R e m e d i a l A c t i o n A n mini C o s t s

S a m e as A l t e r n a t i v e 2

S U B T O T A L O N G O I N G R E M E D I A L A C T I O N A N N U A L C O S T S

A d m i n i s t r a t i v e C o s t s
C o n t i n g e n c y

10%
25%

5 3 2 , 8 6 5
590,377

T O T A L O N G O I N G R E M E D I A L A C T I O N A N N U A L C O S T S

P E R I O D I C C O S T S - F I V E Y E A R R E V I E W S

Same as A l t e r n a t i v e 2

S U B T O T A L P E R I O D I C C O S T S

C o n t i n g e n c y 10% 52,570

T o t a l
Co s t

5 3 , 7 1 9 , 2 2 4
$ 2 0 5 , 6 5 5

53,92-1,879

51,491,454

56,770,416

$328,645

S 3 2 S . 6 4 5

5451,887

525,700

T O T A L P E R I O D I C C O S T S J | _ 528,270

T O T A L P R E S E N T W O R T H S I 1,096,000
(5% rate of return. 30 year p e r i c d )

N O T E S :

T o t a l Presen.: Worth c a l c u l a t i o n pre s ented in T a b l e B-10.



T A B L E B-3

D E T A I L E D C O S T E S T I M A T E
V A S Q U E Z B O U L E V A R D / I - 7 0 S I T E G U I

A L T E R N A T I V E 4 - C O M M U N I T Y H E A L T H P R O G R A M , E X P A N D E D R E M O V A L A N D D I S P O S A L

I t e m / D e s c r i p t i o n

I N I T I A L R E M E D I A L A C T I O N D I R E C T C A P I T A L C O S T S

Removal & D i s p o s a l
C o m m u n i t y H e a l t h Program

Q u a n t i t y

403
1

U n i t

p r o p e r t y
LS

U n i t
Cos!

5 1 8 , 4 1 2
5205,655

E x t e n s i o n

S U B T O T A L I N I T I A L R E M E D I A L A C T I O N D I R E C T C A P I T A L C O S T S

I N D I R E C T I N I T I A L R E M E D I A L A C T I O N C A P I T A L C O S T S

M o b / D e m o b
E n g i n e e r i n g / A d m i n i s t r a t i o n C o s t s
C o n s t r u c t i o n M a n a g e m e n t C o s t s
H e a l t h & S a f e t y

10%
10%
15%
3%

5 7 6 2 , 5 6 9
3762,569

S I , 143,854
5 2 2 8 , 7 7 1

S U B T O T A L I N I T I A L R E M E D I A L A C T I O N I N D I R E C T C A P I T A L C O S T S

C a p i t a l C o s t C o n t i n g e n c y 25% 52,630,863

T O T A L E S T I M A T E D C A P I T A L C O S T F O R I N I T I A L R E M E D I A L A C T I O N
O N G O I N G R E M E D I A L A C T I O N A N N U A L C O S T S

O n g o i n g R e m e d i a l A c t i o n A n n u a l C o s t s

Same as A l t e r n a t i v e 2

j S U B T O T A L O N G O I N G R E M E D I A L A C T I O N A N N U A L C O S T S

A d m i n i s t r a t i v e C o s t s
C o n t i n g e n c y

10%
25%

5 3 2 , 8 6 5
590,377

T O T A L O N G O I N G R E M E D I A L A C T I O N A N N U A L C O S T S

P E R I O D I C C O S T S - F I V E Y E A R R E V I E W S

S a m e as A l t e r n a t i v e 2
S U B T O T A L F I V E Y E A R R E V I E W C O S T S

F i v e Year Review C o n t i n g e n c y 10% 52,570

T O T A L F I V E Y E A R R E V I E W C O S T S

T o t a l
Co s t

57,420,036
5 2 0 5 , 6 5 5

5 7 , 6 2 5 , 6 9 1

52 ,897 ,763

5 1 3 , 1 5 4 , 3 1 7

5328,645

5328,645

$451,887

525,700

528,270

T O T A L P R E S E N T W O R T H 517,480,000
(5% rate of return, 30 year p e r i o d )

N O T E S :

T o t a l P r e s e n t W o r t h c a l c u l a t i o n p r e s e n t e d i n T a b l e B - l 1 .



T A B L E B-4

D E T A I L E D C O S T E S T I M A T E
V A S Q U E Z B O U L E V A R D / T - 7 0 S I T E G U I

A L T E R N A T I V E 5 - R E M O V A L A N D D I S P O S A L

f t e m / D e s c r i p t i o n

D I R E C T C A P I T A L C O S T S

S a m p l i n g a n d A n a l y s i s a t ( J n s a m p l e d P r o p e r t i e s
Removal & D i s p o s a l - L e a d O n l y A b o v e A c t i o n L e v e l
Removal & . D i s p o s a l - A r s e n i c Or.ty A b o v e A c t i o n L e v e l
Removal & D i s p o s a l - Both L e a d and A r s e n i c A b o v e A c t i o n L e v e l s

S U B T O T A L D I R E C T C A P I T A L C O S T S

I N D I R E C T C A P I T A L C O S T S

M o b / D e m o b
E n g i n e e r i n g / A d m i n i s t r a t i o n C o s t s
C o n s t r u c t i o n M a n a g e m e n t C o s t s
H e a l t h & , S a f e t y

S U B T O T A L I N D I R E C T C A P I T A L C O S T S

C a p i t a l C o s t C o n t i n g e n c y

T O T A L E S T I M A T E D C A P I T A L C O S T
P E R I O D I C C O S T S - F I V E Y E A R R E V I E W S

N o n e

S U B T O T A L F I V E Y E A R R E V I E W C O S T S

F i v e Year Review C o n t i n g e n c y

T O T A L F I V E Y E A R R E V I E W C O S T S

T O T A L P R E S E N T W O R T H
(5% rate o f r e t u r n , 4 year p e r i o d )

Q u a n t i t y

1000
1 2 5 9
354
479

U n i t

P r o p e r t y
P r o p e r t y
P r o p e r t y
P r o p e r t y

U n i t
Cos t

S 5 0 0
S 1 8 . 4 1 2
5 1 3 , 4 1 2
5 1 8,4 1 2

10%
10%
15%
3%

20%

10%

E x t e n s i o n

53,957,026

S 5 , 9 3 5 , 5 4 0
S I , 1 3 7 , 1 0 8

5 1 0 , 9 2 1 , 3 9 3

SO

T o t a l
C o s t

S 5 0 0 . C C O
5 2 3 , 1 8 0 , 7 0 8
57,070,205
5 8 , 3 1 9 , 3 4 8

539,570,264

S I S . 0 3 6 , 7 0 0

5 6 5 , 5 2 5 , 3 5 7

S O

SO

560,995,000

N O T E S :

T o t a l P r e s e n t W o r t h c a l c u l a t i o n p r e s e n t e d i n T a b l e B-12..



T A B L E B-5
D E T A I L E D C O N S T R U C T I O N C O S T E S T I M A T E F O R S O I L T I L L I N G / T R E A T M E N T P E R R E S I D E N T I A L Y A R D

V A S Q U E Z B O T J L E V A R D / I - 7 0 S I T E O U 1

I t e m / D e s c r i p t i o n

D I R E C T C A P I T A L C O S T S

S i t e P r e p a r a t i o n
T i l l i n g
T r e a t m e n t C h e m i c a l P u r c h a s e
C h e m i c a l h a n d l i n g a n d a p p l i c a t i o n
P r o p e r t y R e s t o r a t i o n
P o s t - R e m e d y T e s t i n g

Q u a n t i t y

1
580

9,704
9,704

1
1

U n i t

I s
sy
I b
I b

LS
LS

U n i t
Cost

$750.00
$5.00
$0.25
$0.30

$2,500.00
$4,000.00

T O T A L E S T I M A T E D C A P I T A L C O S T

1E x t e n s i o n

S750.00
$2,900.00
$2,425.93
$ 2 , 9 1 1 . 1 1
$2,500.00
54,000.00

515,487.04

A s s u m p t i o n s
1) Area of s o i l s e s t i m a t e d at 580 square yards ( W a s h i n g t o n G r o u p , 2001 b).
2) T r e a t m e n t c h emi ca l P2O5 cost $ 450 per ton.
3} T a r g e t c o n c e n t r a t i o n 1% P in t r e a t e d soil = 0.01 * 5240 f e e t * 0.5 f e e t * 100 Ibs per cubic f o o t = 2,620 Ibs of P. = 2 , 6 2 0 / 0 . 2 7 Ibs of P205



T A B L E B-6

D E T A I L E D C O N S T R U C T I O N C O S T E S T I M A T E F O R S O I L R E M O V A L & D I S P O S A L P E R R E S I D E N T I A L Y A R D
V A S Q U E Z B O U L E V A R D / I - 7 0 S I T E O U 1

I t e m / D e s c r i p t i o n

D I R E C T C A P I T A L C O S T S

S i t e P r e p a r a t i o n
S o i l Removal
T r a n s p o r t / D i s p o s e Excavated S o i l
P u r c h a s e / T r a n s p o r t C l e a n F i l l
P l a c e & G r a d e C l e a n F i l l
P r o p e r t y R e s t o r a t i o n

S U B T O T A L D I R E C T C A P I T A L C O S T S

Q u a n t i t y

1
194
194
194
194

1

U n i t

LS
cy
cy
cy
cy
LS

U n i t
Cost

$750.00
$18.00
$16.00
$19.00
$20.00

$3,500.00

E x t e n s i o n

$750
$3,492
$3,104
$3,686
$3,880
$3,500

$18,412

A s s u m p t i o n s
1) V o l u m e of s o i l s e s t i m a t e d at 5,240 square f e e t excavat ion areas at a p r o p e r t y , 1 f o o t d e p t h (= 194 cubic yard s per p r o p e r t y ) .



T a b l e B-7
D e t a i l e d Cos t E s t i m a t e f o r C o m m u n i t y H e a l t h P r o g r a m S e t u p

C o m m u n i t y H e a l t h P r o g r a m O n e - T i m e S t a r t - U p Co s t s
1 E d u c a t i o n / P u b l i c Awarene s s

D e v e l o p P u b l i c Awarenes s C a m p a i g n
N e w s p a p e r
- N e w s / P o s t
- LaVoz
Direct M a i l F a c t S h e e t

T a s k S u b t o t a l
2 B i o m o n i t o r i n g P r o g r a m

D e v e l o p c l i n i c - b a s e d b i o m o n i t o r i n g p r o g r a m
- H e a l t h S c i e n c e s P r o f e s s i o n a l
- I n f o r m a t i o n S y s t e m D e v e l o p m e n t
D o c u m e n t a t i o n of p r o g r a m
C l i n i c f a c i l i t i e s s e t u p

T a s k S u b t o t a l
3 S o u r c e I n v e s t i g a t i o n and R e m e d i a t i o n

D e v e l o p s a m p l i n g a n d r e m e d i a t i o n p r o g r a m
P r o g r a m d o c u m e n t a t i o n

T a s k S u b t o t a l4 P r o g r a m I n t r o d u c t i o n
P u b l i c M e e t i n g
- H e a l t h S c i e n c e s P r o f e s s i o n a l
- H e a l t h S c i e n c e s P r o f e s s i o n a l
- H a l l R e n t a l ( C o m m u n i t y C e n t e r )
- AV E q u i p m e n t
- Direct M a i l F a c t S h e e t

T a s k S u b t o t a l
S u b t o t a l
P r o j e c t M a n a g e m e n t ( 5 % o f l a b o r )
T o t a l S t a r t U p C o s t s

Labor<f>
1 s.' rai K2 d> «0) > O0. < O

400 $90 $36,000

400 $36,000

180 $75 $13,500
320 $75 $24,000
160 $85 $13,600
120 $65 $7,800
780 $58,900
200 $85 $17,000
160 $85 $13,600
360 $30,600

60 $85 $5,100
60 $75 $4,500

120 $9,600
1660 $135,100

$6 ,755
$141,855

M a t e r i a l s

£ 8c „ U« ~ ,t± yiz> c c oO 3 D 0

10000 brochures $2 $20,000

4000 f a c t sheet $2 $8,000

10 c op i e s $50 $500
1 s u p p l i e s $5,000 $5,000

10 c o p i e s $50 $500

4000 f a c t sh e e t s $2 $8,000

$42,000
$42,000

S e r v i c e s

& 15 " °ro .~ .~ to3 C C 0O 13 Z> O

1 a r t w o r k $10,000 $10,000
1 ad b u d g e t $6,000 $6,000
1 ad b u d g e t $2,400 $2,400
1 m a i l i n g $1,500 $1,500

2 $150 $300
2 $50 $100
1 m a i l i n g $1,500 $1,500

$21,800
$21,800

T o t a l

$66,000
$6,000
$2,400
$9,500

$13,500
$24,000
$14,100
$12,800

$17,000
$14,100

$5,100
$4,500

$300
$100

$9,500

$198,900
+ $6,755

$205,655

P a g e 1 of 1



T a b l e B-8D e t a i l e d A n n u a l Cos t E s t i m a t e f o r
C o m m u n i t y H e a l t h P r o g r a m

C o m m u n i t y H e a l t h P r o g r a m A n n u a l C o s t s
1 E d u c a t i o n / P u b l i c Awarene s s

P u b l i c e d u c a t i o n and outreach
Awarene s s promot i on s
N e w s p a p e r a d v e r t i s e m e n t s
- N e w s / P o s t
- L a V o z
Direc t mai l

T a s k S u b t o t a l
2 O n g o i n g C l i n i c - b a s e d B i o m o n i t o r i n g

I m p l e m e n t c l i n i c based b iomoni tor ing program
- Blood l ead s a m p l i n g & a n a l y s i s
- U r i n e arsenic s a m p l i n g & a n a l y s i s
- P a r t i c i p a t i o n I n c e n t i v e s EE S e r i e s S a v i n g s Bonds
Case m a n a g e m e n t services
D a t a b a s e / R e c o r d s M a n a g e m e n tC l i n i c f a c i l i t i e s

T a s k S u b t o t a l
3 S o u r c e I n v e s t i g a t i o n and R e m e d i a t i o n

I m p l e m e n t o n g o i n g s a m p l i n g p r o g r a m 3 3 / y r
- I n t e r i o r d u s t / e x t e r i o r p a i n t l e a d
s a m p l e s 4 h r / r e s
- Soil l ead & arsenic s a m p l e s 6 h r / r e s
- A d m i n i s t e r q u e s t i o n n a i r e 1 h r / r e s i d e n c e
Y a r d R e m e d i a t i o n ( i n c l u d i n g e x t e r i o r
p a i n t a b a t e m e n t ) when necessary 1 / y r

T a s k S u b t o t a l
A n n u a l S u b t o t a l
H e a l t h & S a f e t y (10% o f l a b o r )
P r o j e c t M a n a g e m e n t (5% o f l a b o r )
A n n u a l T o t a l

L a b o r
t2
1 £< rao *S2 ti «<u > oQ- < <J

168 $80 $13,440
100 $80 $8,000

268 $21,440

400 $65 $26,000
400 $65 $26,000
400 $65 $26,000
400 $45 $18,000

1600 $96,000
400 $95 $38,000
132 $65 $8,580
198 $65 $12,870

33 $65 $2,145

763 $ 6 1 , 5 9 5
2631 $179,035

$17,904
$8,952

$205,890

M a t e r i a l s

£ 8*c „ 0<0 ^ ^ tnD C C Oa => => o

4000 brochures $1 $4,000

100 b o n d s 525 $2,500

$6,500

$6,500

S e r v i c e s

>• ^S o
c «, °<tf ^ ^ inD c c oO 3 D 0

1 promo. $3,500 $3,500
1 ad b u d g e t $1,200 $1,200
1 ad b u d g e t $600 $600
1 m a i l i n g $1,500 $1,500

700 s a m p l e s $35 $24,500
700 s a m p l e s $45 $31,500

4 m o n t h s $1,000 $4,000

66 s a m p l e s $15 $990
99 s a m p l e s $35 $3,465

1 p r o p e r t y $45,000 $45,000

$ 1 1 6 , 2 5 5

$ 1 1 6 , 2 5 5

A n n u a l
T o t a l

$17,440
$11 ,500

$1,200
$600

$1,500

$50,500
$57,500

$2,500
$26,000
$18,000

$4,000

$38,000
$9,570

$ 1 5 , 3 3 5
$2,145

$45,000

$301,790
+ $17,904
+ $8,952

$328,645

P a g e 1 of 1



T A B L E B-9

P R E S E N T W O R T H A N A L Y S I S
V A S Q U E Z B O U L E V A R D / I - 7 0 S I T E O U 1

A L T E R N A T I V E 2 - C O M M U N I T Y H E A L T H P R O G R A M , T I L L I N G / T R E A T M E N T ( L E A D ) , T A R G E T E D R E M O V A L A N D D I S P O S A L ( A R S E N I C )

Year

0
1
2
3
4
5
6
7
S
9

10
1 1
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

C a p i t a l
Cos t s

5 6 , 3 2 1 , 3 6 1

O n g o i n g
Cos t s

SO
5451,887
5451,887
$451,887
5451,887
5 3 6 7 , 1 8 5
S 3 3 8 . 9 1 5
5 3 3 8 , 9 1 5
5 3 3 8 , 5 1 5
5338,915
5 3 6 7 , 1 8 5
5 1 4 9 , 1 2 3
5149,123
5 1 4 9 , 1 2 3
3149,123
$177,393
S i 4 9 , 1 2 3
5 1 4 9 , 1 2 3
5149,123
5 1 4 9 , 1 2 3
5 1 7 7 , 3 9 3
5149,123
5 1 4 9 , 1 2 3
5 1 4 9 . 1 2 3
5149,123
S I 77,393
5 1 4 9 , 1 2 3
$149,123
£ 1 4 9 , 1 2 3
5 1 4 9 , 1 2 3
5177,393

T o t a l A n n u a l
E x p e n d i t u r e

56 ,321 ,361
5 4 5 1 , 8 8 7
5 4 5 1 , 8 8 7
5451,887
5451,887
5 3 6 7 , 1 8 5
5338,915
$ 3 3 8 , 9 1 5
5 3 3 8 , 9 1 5
5338,915
5 3 6 7 , 1 8 5
5 1 4 9 , 1 2 3
5149,123
5 1 4 9 , 1 2 3
5 1 4 9 , 1 2 3
5177,393
5 1 4 9 , 1 2 3
5 1 4 9 , 1 2 3
5149,123
$149,123
$ 1 7 7 , 3 9 3
$149,123
$149 ,123
5149 ,123
5149,123
5 1 7 7 , 3 9 3
5 1 4 9 , 1 2 3
5149,123
5 1 4 9 , 1 2 3
5 1 4 9 , 1 2 3
5177,393

T O T A L P R E S E N T W O R T H

R a t e of R e t u r n =3%
Discount

F a c t o r

1. 0000
0.9709
0.5426
0.9151
0.8885
O.B626
0,8375
0.8131
0.7894
0.7664
0.7441
0.7224
0.7014
0.6810
0.6611
0.6419
0.6232
0.6050
0.5874
0.5703
0.5537
0.5375
0.5219
0.5067
0.4919
0.4776
0.4637
0.4502
0.4371
0.4243
0.4120

Present
W o r t h

$6,321,361
5438,725
5425,947
5413,541
$401,496
$ 3 1 6 , 7 3 7
$283,836
$ 2 7 5 , 5 6 9
$267,543
5259,750
5273,220
5107,729
5104,592
5 1 0 1 , 5 4 5
598,588

5113,862
$92,928
$90,222
$87,594
$85,043
$98,218
$80,161
577,826
575,559
573,358
584,724
S S 9 , 1 4 7
567,133
$ 6 5 , 1 7 8
$63,280
$73,083

@3%
$11,387,000

|.|::Xc Rate o f Return^ 5 % • • ' . ' : . .
J;' : Bis<;6imt ,- . .£
:^:<. Factor. v :^

y.-M'.&a'-.'-f:• > ; ; ' 9 $ & S 'J t - X o . i S O T O ' y v>'f). ;SssMy:"
^ ' • ' ' ' • a 8 2 2 7 ' v S '
>::; .̂7*35:::X;';;>:::o,7462 <:•.?
.^"ViSSlO?;:;:-;;:
£ % 6 7 o i > : ' : r ff l

::?:•. ^^46;-;J;<i
i V / O & J g ' : £ . ' :•A£,'.if$j&M

' : ' 3 0 . 5 5 6 8 ; I 1 . J '; i ; X v 8 ; S o i ? :
: ; ; j i '

• r S ' . b . S ' b i i r ' H ' .
^ / ' • o S s f l ) N ; : ^:Wt«sv:;:,:::; ' S M * 3 i & y > . : .S^MisiS,^W<>:$s-!Kl: ^ ; : i & > 7 6 ^ ' v ; ? ;igoS89:¥}.'.Zps&m?;•Kf-O3ise :•;(::•? S ' . ; < o ; j j p i : ? V ? r
i :S : :;Oa953^iS :

S ; , : ; p ; 2 S i 2 ' ; ' a ; 3: i : : i : f 6 : 2 6 7 s | J / - ' 'y S ' l p i S i - ' v ; ;
; : . : : / ! ' ? ; ' 0 ! i * 2 5 ; i : ? : - : ; ;; : J : V ' @ 3 i 4 ' ' ; • ; ?

1. ^•PfesCTt ,::- .i ' f ^ ' W o r t h ! • • ; • - :
. ' • ' ; S 6 , 3 2 ^ 3 6 r - . ; !

: . : : S 4 3 b , 3 6 S V : ;
: ' . . - $ 4 0 9 , S 7 : 5 " v . '

",; 5390,357 : ); :-S3tt,768 ; :::
J.v S 2 8 7 , 6 9 9 : ;
' r " : ; ; " $ 2 J 2 , 9 ( } 4 : : ; ; ;

! : ' ; t ; $ 2 4 0 , S 6 !.•,:>
;;|s£i!9i39 :V;:i:
^:HS218,46S ' . : • ,• ; j ; . ; K 2 i s , 4 2 d . i : ' - ' -' ; i ^ S 8 7 , l 8 9 ; ; ; ;

' , ; V . j ; S S 3 / > 3 7 ; : y ';;..;>:-s:z9,6s3.-":;.:• ' f e ' S v ^ s w t 1 ' .
: : : / , ; S 8 S ; 3 2 9 ; : '••: : ' - J v s f e , a v s ; ' . ' ; .j y g f e S . O f i i ' ' ? : :• .ef$6i.:,9feiH;:-
: i : vSi$59;0 : i3: s7^
• y £ ! : S 6 6 , « S t ; : : ! : '
; S l 5:i53,5i f t::;v
• \ H ; S S t ) ; 9 7 s " J J r ; :: > i ; ' : S 4 s b 5 s K x";;;Ss46.;23:8 ;•,; .
A - - . S 5 2 ; 3 S 5 V . ' ; :;--:»,?39:5::;: - i ; - ; S 3 9 , 9 4 2 : ' ' ' • :?,*':::••: :.:':-, '; ^ ' - ' , S 3 8 i 0 4 0 - : ; ;; ' , : ; . ; ' : , $ 3 i 5 , 2 2 9 : F :i : ?.s4i;645 i: :v

l̂î f̂ î̂ ^^• r v i : M : • - , - : -; i^@S%i.. ! , : . , / ; : ; ' ' /
o ^ l ' l ' ^ t b i S ^ O O Q 1 ! ; : ; ^ • • H r ;

R a t e of R e t u r n = 10%
Discount

F a c t o r
1.0000
0.9091
0.8264
0.7513
0.6830
0.6209
0.5645
0.5132
0.4665
0.4241
0.3855
0.3505
0 . 3 1 S 6
0.2897
0.2633
0.2394
0.2176
0.1978
0.1 759
0.1635
0.1486
0.1351
0.1228
0 . 1 U 7
0.1015
0.0923
0.0339
O.C753
0.0693
0.0630
0.0573

Present
W o r t h

56,321,361
5410,806
5373,460
5339,509
5308,645
5 2 2 7 , 9 9 3
5 1 9 1 , 3 0 9
5 1 7 3 , 9 1 7
$ 1 5 8 , 1 0 6
5143,733
$ 1 4 1 , 5 6 6
$ 5 2 , 2 6 7
$ 4 7 , 5 5 5
543,196
539,269
542,466
532,453
$29,503
526,821
524,383
526,368
520,151
5 1 8 , 3 1 9
5 1 6 , 6 5 4
515,140
$ 1 6 , 3 7 3
$ 1 2 , 5 1 2
$11,375
510,341
59,40 i

$10,166

@ 10%
59,295,000



T A B L E B-10
P R E S E N T W O R T H A N A L Y S I S

V A S Q U E Z B O U L E V A R D / I - 7 0 S I T E O U 1
A L T E R N A T I V E 3 - C O M M U N I T Y H E A L T H P R O G R A M , T A R G E T E D R E M O V A L A N D D I S P O S A L

Y e a r

0
1
7
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

C a p i t a l
C o s t s

56,770,416

O n g o i n g
C o s t s

SO
$451,887
S 4 5 1,887
5 4 5 1 , 8 8 7
5451 ,887
5480,157
5 3 3 8 , 9 1 5
5 3 3 8 , 9 1 5
5338,915
3338,915
5 3 6 7 , 1 8 5
5149 ,123
5149,123
$ 1 4 9 , 1 2 3
$149 ,123
5177,393
$ 1 4 9 , 1 2 3
5149 ,123
5 1 4 9 , 1 2 3
5149 ,123
5177 ,393
5 1 4 9 , 1 2 3
5149,123
5 1 4 9 , 1 2 3
5 1 4 9 , 1 2 3
5177,393
5 1 4 9 , 1 2 3
5 1 4 9 , 1 2 3
5 1 4 9 , 1 2 3
5149,123
5177,393

T o t a l A n n u a l
E x p e n d i t u r e

56,770,416
5451,887
5451,887
5451,887
5451 ,887
5480,157
5 3 3 8 , 9 1 5
5338,915
5338,915
5338,915
5367,185
5149 ,123
5 1 4 9 , 1 2 3
5 1 4 9 , 1 2 3
5 1 4 9 , 1 2 3
5177,393
5 1 4 9 , 1 2 3
$ 1 4 9 , 1 2 3
$ 1 4 9 , 1 2 3
5 1 4 9 , 1 2 3
$177,393
5149 ,123
S 1 4 9 . 1 2 3
S i 4 9 , 1 2 3
5 1 4 9 , 1 2 3
5177,393
5 1 4 9 , 1 2 3
5 1 4 9 , 1 2 3
5 1 4 9 , 1 2 3
5149,123
5177 ,393

T O T A L P R E S E N T W O R T H .

Rate of R e t u r n = 3%
Discount

F a c t o r
1.0000
0.9709
0.9426
0.9151
0.8885
0.8626
0.8375
O . S 1 3 1
0.7894
0.7664
0.7441
0.7224
0.7014
0.6810
0.6611
0.6419
0.6232
0.6050
0.5874
0.5703
0.5537
0.5375
0.5219
0.5067
0.4919
0.4776
0.4637
0.4502
0.4371
0.4243
0.4120

P r e s e n t
W o r t h

56,770,416
3438,725
5425,947
5413,541
$401,496
$414,188
5283,836
$ 2 7 5 , 5 6 9
5267,543
5259,750
3273,220
5107,729
5104,592
5 1 0 1 , 5 4 5
$98,588

5113,862
$92,928
$90,222
587,594
585,043
5 9 8 , 2 1 8
580,161
577,826
5 7 5 , 5 5 9
573,358
584,724
369,147
367,133
365 ,178
563,280
573,083

@ 3%
$11,934,000
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Rate of R e t u r n = 10%
D i s c o u n t

F a c t o r
1.0000
0.9091
0.8264
0.7513
0.6830
0.6209
0.5645
0.5132
0.4665
0.4241
0.3855
0.3505
0.3 186
0.2897
0.2633
0.2394
0.2176
0.1978
0.1799
0.1635
0.1486
0 . 1 3 5 1
0.1228
0 . 1 1 1 7
0.1015
0.0923
0.0839
0.0763
0.0693
0.0630
0.0573

P r e s e n t
W o r t h

36,770,416
5410,806
5373,460
5339,509
5308,645
5298,140
5 1 9 1 , 3 0 9
5 1 7 3 , 9 1 7
5158,106
5143,733
5 1 4 1 , 5 6 6
552,267
$47 ,515
5 4 3 , 1 9 6
539,269
$42,466
$32,453
529,503
526 ,821
524,383
5 2 6 , 3 6 8
5 2 0 , 1 5 1
518 ,319
5 1 6 , 6 5 4
5 1 5 , 1 4 0
516,373
5 1 2 , 5 1 2
5 1 1 , 3 7 5
510,341
$9,401

5 1 0 , 1 6 6

@ 10%
$9 t 814;000



T A B L E B - l l

P R E S E N T W O R T H A N A L Y S I S
V A S Q U E Z B O U L E V A R D / I - 7 0 S I T E O U 1

A L T E R N A T I V E 4 - C O M M U N I T Y H E A L T H P R O G R A M , E X P A N D E D R E M O V A L A N D D I S P O S A L

Y e a r

0
I
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

C a p i t a !
C o s t s

5 1 3 , 1 5 4 , 3 1 7

O n g o i n g
C o s t s

SO
5451 ,887
5451,887
5451,887
$ 4 5 1 , 8 8 7
5480,157
5338,915
5 3 3 8 , 9 1 5
$ 3 3 8 , 9 1 5
5338,915
5 3 6 7 , 1 8 5
5149 ,123
3149 ,123
5149 ,123
5 1 4 9 , 1 2 3
5 1 7 7 , 3 9 3
5 1 4 9 , 1 2 3
5 1 4 9 , 1 2 3
5 1 4 9 , 1 2 3
5 1 4 9 , 1 2 3
5177,393
5 1 4 9 , 1 2 3
5149,123
5 1 4 9 , 1 2 3
5149 ,123
5177,393
5 1 4 9 , 1 2 3
5149 ,123
5149,123
5 1 4 9 , 1 2 3
5177,393

Total A n n u a l Rate of R e t u r n = 3%
E x p e n d i t u r e D i s c o u n t

I I F a c t o r
5 1 3 , 1 5 4 , 3 1 7

$451,887
5451,887
5451,887
$451,887
$480,157
5338,915
5338 ,915
5338,915
5338,915
5 3 6 7 , 1 5 5
5 1 4 9 , 1 2 3
5149 ,123
5149,123
5 1 4 9 , 1 2 3
$177,393
5 1 4 9 , 1 2 3
5 1 4 9 , 1 2 3
$ 1 4 9 , 1 2 3
$149,123
5177,393
$ 1 4 9 , 1 2 3
$149,123
5 1 4 9 , 1 2 3
5149 ,123
5177,393
5149,123
5 1 4 9 , 1 2 3
5149,123
5 1 4 9 , 1 2 3
5177,393

T O T A L P R E S E N T W O R T H

1.0000
0.9709
0.9426
0.9151
0.8885
0.8626
0.8375
0.8131
0.7894
0.7664
0.7441
0.7224
0.7014
0.6810
0.661!
0.6419
0.6232
0.6050
0.5874
0,5703
0.5537
0.5375
0.5219
0.5067
0.4919
0.4776
0.4637
0.4502
0.4371
0.4243
0.4120

Pre s en t
W o r t h

5 1 3 , 1 5 4 , 3 1 7
$438,725
$425,947
$413,541
5401,496
5414 ,188
5283,836
5275,569
5267,543
5259,750
5273,220
5107,729
5104,592
5101,545
598,588

$ 1 1 3 , 8 6 2
592,928
590,222
587,594
585,043
598,218
580 ,161
$77,826
575,559
$73,358
$84,724
$69,147
$67,133
565,178
$63,280
$73,083

@3%
518,318,000
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Rate of R e t u r n = 10%
D i s c o u n t

F a c t o r
1.0000
0.9091
0.8264
0.7513
0.6830
0.6209
0.5645
0.5132
0.4665
0.4241
0.3855
0.3505
0.3186
0.2897
0.2633
0.2394
0.2176
0.1978
0.1799
0.1635
0.1486
0.1351
0.1228
0.1117
0.1015
0.0923
0.0839
0.0763
0.0693
0.0630
0.0573

P r e s e n t
W o r t h

$ 1 3 , 1 5 4 , 3 1 7
5410,806
5373,460
5339,509
5308,645
5298,140
5191,309
5173,917
5 1 5 8 , 1 0 6
5143,733
$ 1 4 1 , 5 6 6
552,267
547,515
543,196
539,269
542,466
532,453
529,503
526 ,821
524,383
5 2 6 , 3 6 8
5 2 0 , 1 5 1
518,319
5 1 6 , 6 5 4
515 ,140
516,373
5 1 2 , 5 1 2
511,375
510,341
59,401

510 ,166

@ 10%
$16,198,000



T A B L E B-12
P R E S E N T W O R T H A N A L Y S I S

V A S Q U E Z B O U L E V A R D / I - 7 0 S I T E O U I
A L T E R N A T I V E 5 - R E M O V A L A N D D I S P O S A L

Y e a r

0
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
I S
19
20
21
22
23
24
25
26
27
28
29
30

C a p i t a l
C o s t s

5 1 6 , 3 8 2 , 0 8 9
5 1 6 , 3 8 2 , 0 8 9
5 1 6 , 3 8 2 , 0 8 9
516 ,382 ,089

O n g o i n g
C o s t s

SO
SOsosososososososososososososososososo
$0
$0so
$0sososo
$0
$0soso

T o t a l A n n u a l
E x p e n d i t u r e

$ 1 6 , 3 8 2 , 0 8 9
5 1 6 , 3 8 2 , 0 8 9
$16 ,382 ,089
516,382,089

SO
SO
SO
SO
SO
SO
SO
SO
SO
SO
$0
$0
SO
$0
SOso
$0
$0sososososososososo

T O T A L P R E S E N T W O R T H

Rate of R e t u r n = 3% ||, f^lfia&iefy BLeturn ft.5%',v ;: ;..
D i s c o u n t

F a c t o r
] .0000
0.9709
0.9426
0.9151
0.8885
0.8626
0.8375
0.8131
0.7894
0.7664
0.7441
0.7224
0.7014
0.6810
0.6611
0.6419
0.6232
0.6050
0.5874
0.5703
0.5537
0.5375
0.5219
0.5067
0.4919
0.4776
0.4637
0.4502
0.4371
0.4243
0.4120

Present ; f t ; p i s c o u f l t : :,
W o r t h | f S " : : F a c t 6 r ' ; : ; " ; '

5 1 6 , 3 8 2 , 0 8 9
5 1 5 , 9 0 4 , 9 4 1
5 1 5 , 4 4 1 , 6 9 0
514,991,932

SO
$0
$0
SO
SO
$0
$0
$0
SO
$0
$0
$0
SO
SO
SO
S O
SO
SOsososososososososo
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R n t e of R e t u r n = 10%
D i s c o u n t

F a c t o r
1.0000
0.9091
0.8264
0.7513
0.6830
0.6209
0.5645
0.5132
0.4665
0.4241
0.3855
0.3505
0.3186
0.2897
0.2633
0.2394
0.2176
0.1978
0.1799
0.1635
0.1486
0.135!
0.1228
0 . 1 1 1 7
0.1015
0.0923
0.0839
0.0763
0.0693
0.0630
0.0573

P r e s e n t
W o r t h

3 1 6 , 3 8 2 , 0 8 9
514,892,808
5 1 3 , 5 3 8 , 9 1 7
512,308,106

SO
SO
SO
S O
SO
SO
SOsososososo
$0
$0
$0
$0sososososososososososo

@3% l^-^'o^^i^Lv^: 1:!^-. @ 10%
562,721,000 I :^::;^r$6()-9^ $57 ,122 ,000
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A N D A R S E N I C I N R E S I D E N T I A L S O I L S ,
V A S Q U E Z B O U L E V A R D / I N T E R S T A T E 7 0 S U P E R F U N D S I T E



' . U N I T E D S T A T E S E N V I R O N M E N T A L P R O T E C T I O N A G E N C Y
\ REGION 8

« 999 18™ STREET - SUITE 300
p^ D E N V E R , CO 80202-2466h t t p : / / w w w . e p a . g o v / r e g i o n 0 8

October 19, 2001

Ref: 8 E P R - S R
M E M O R A N D U M
S u b j e c t : Management of Risks A s s o c i a t e d with Lead and Arsenic in Residential S o i l s ,

Vasquez B o u l e v a r d / I n t e r s t a t e 70 S u p e r f u n d S i t e
F r o m : Bonnie Lave

Remedial
T o : A d m i n i s t r a t i v e Record F i l e

The purpo s e o f thi s memorandum i s t o prov ide t h e basis f o r EPA's de t erminat ion that
remedial action is necessary to addre s s unacc ep tab l e human hea l th risks as soc iated with p o t e n t i a l
exposure to lead and arsenic in the re s ident ial s o i l s Operable Unit 1 of the Vasquez
B o u l e v a r d / I n t e r s t a t e 70 (VB/I70) S u p e r f u n d S i t e . T h i s memorandum also provide s the basis for
V B / I 7 0 S i t e - s p e c i f i c pre l iminary action l e v e l s for lead and arsenic in r e s i d e n t i a l so i l .
H u m a n H e a l t h Risks A s s o c i a t e d with P o t e n t i a l E x p o s u r e t o A r s e n i c

EPA c o m p l e t e d a quant i ta t ive base l ine human heal th risk assessment (EPA, 200 la)
which evaluated current and ant i c ipa t ed f u t u r e exposure of r e s i d en t s within VB/I70 S i t e
Operabl e Unit 1 to concentrations of arsenic measured in soil c o l l e c t e d f r o m their yards. The
reasonably a n t i c i p a t e d future land use of the re s ident ial area of V B / I 7 0 is r e s i d e n t i a l . It is not
e xpe c t ed that the current land use will change. The exposure pathways of concern to r e s ident s
are inc idental inge s t i on of soil and dus t , inge s t i on of home grown garden v e g e t a b l e s , and
intentional inges t ion of large amounts of soil by children with soil pica behavior. The adverse
hea l th e f f e c t s a s soc iated with arsenic exposure that were considered by EPA are:
° Acut e non-cancer e f f e c t s ( i rr i ta t i on of the g a s t r o i n t e s t i n a l tract l e a d i n g to nausea and

vomit ing). EPA evaluated the risk that such e f f e c t s could p o t e n t i a l l y result f r o m a one-
time exposure to arsenic by a chi ld with soil p i ca behavior who h a p p e n s to ingest soil
f r o m a small area of a yard that contains arsenic l e v e l s higher than the average
concentrat ion in the yard.
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Subchronic non-cancer e f f e c t s (diarrhea, vomiting, anemia, i n j u r y to b l ood v e s s e l s ,
damage to kidney and l iver, and impaired nerve f u n c t i o n ) . EPA evaluated the risk that
such e f f e c t s could p o t e n t i a l l y result f r o m lower level exposure for p e r i o d s o f a f ew
months to several years by a child who p l a y s p r e f e r e n t i a l l y in a small area of a yard
during the summer months and happens to i n c i d e n t a l l y ingest soil at a rate characteristic
of the u p p e r p e r c e n t i l e of the general p o p u l a t i o n .
Chronic non-cancer e f f e c t s ( s i m i l a r to subchronic e f f e c t s but a l s o inc lude skin
abnormal i t i e s). EPA evaluated the risk that such e f f e c t s cou ld p o t e n t i a l l y resul t f r o m
lower level exposure over a long period of time such as that associated with long term
inc identa l i n g e s t i o n of soil and dust and inge s t i on of home grown garden v eg e tab l e s by
l o n g time area r e s i d en t s who have spent their c h i l d h o o d and adul t years l i v i n g at the same
residence.

° Chronic cancer e f f e c t s (skin cancer, internal cancer inc luding cancer of the b l a d d e r and
lung). EPA evaluated the risk that such e f f e c t s could p o t e n t i a l l y result f r o m lower level
exposure over a l ong p er i od of time such as that a s soc iated with l ong term inc idental
inges t ion of soil and dust and inge s t ion of home grown garden vege tab l e s by l ong time
area r e s id en t s who have spent their c h i l d h o o d and adult years l iv ing at the same
residence.
The base l ine human hea l th risk assessment q u a n t i f i e d p o t e n t i a l risks to r e s id en t s with

average l ev e l s of exposure and to residents with "reasonable maximum" l e v e l s of exposure. The
intent of the reasonable maximum exposure scenario is to es t imate an exposure case that is
conservative, yet s t i l l within the range of p o s s i b l e exposures . Reasonable maximum is g e n e r a l l y
intended to characterize the 90th-95th p e r c e n t i l e of the e xpo s ed p o p u l a t i o n . C o n s i d e r a t i o n of
both average exposures and reasonable maximum exposure s gives the risk manager a range of
risk estimates to provide an indication of the variabili ty, uncertainty, and inherent protec t ivenes s
in the a s sumpt ions used to q u a n t i f y p o t e n t i a l risks. Average exposures are sometimes r e f err ed to
as "central t endency exposures". In this memorandum, the "average" and "central tendency"are
used interchangeably.
Risk of Acute E f f e c t s

EPA's evaluation o f t h e risk o f acute e f f e c t s f r o m exposures t o arsenic as soc iated with
soil p i ca behavior in chi ldren is considered to be a screening level evaluation because of the
subs tantial uncertainty which exi s t s in most of the exposure a s sumpt ions . The screening level
ca l cu la t i on s p e r f o r m e d f o r t h e V B / I 7 0 S i t e ind i ca t e :

A v e r a g e soil p i ca e x p o s u r e s may result in dose s of arsenic that range f r o m l e s s than or
equal to the reference dose (hazard quotient < 1) to 100 times the r e f er ence dose (hazard
quotient = 100). Between 294 and 1 5 1 1 p r o p e r t i e s have arsenic concentrat ions that are



p r e d i c t e d to result in an acute hazard quotient greater than 1 for average soil p i ca
exposures.
Reasonab l e maximum soil p i ca e xpo sur e s may result in do s e s of arsenic that range
f rom les s than or equal to the reference dose (hazard quotient < 1) to 300 times the
r e f e r enc e dose (hazard quotient =300). Between 662 and 1841 p r o p e r t i e s have arsenic
concentrat ions that are p r e d i c t e d to result in an acute hazard quotient greater than 1 for
reasonable maximum soil p i ca exposures.

Risk o f Subchronic N o n - C a n c e r E f f e c t s
The ba s e l ine human heal th risk assessment ind i ca t e s :
o At any re s iden t ia l p r o p e r t y in V B / I 7 0 , c h i ldr en with average l e v e l s of e xpo sur e may

i n c i d e n t a l l y ingest soil with arsenic and the r e s u l t i n g dose is p r e d i c t e d to be l e s s than or
equal to the subchronic reference dose (hazard quotient < 1). There are no proper t i e s
with arsenic concentrations that are p r e d i c t e d to result in a subchronic hazard quotient
greater than 1 for average l eve l s of exposure.

• Area ch i l dr en with r ea sonabl e maximum l ev e l s of e x p o s u r e may i n c i d e n t a l l y inges t soil
with arsenic that r e s u l t s in a dose ranging f r om l e s s than or equal to the subchronic
re f er ence dose (hazard quotient < 1) to 3 times the subchronic re f erence dose (hazard
quotient = 3). There are 7 proper t i e s with arsenic concentrations that are p r e d i c t e d to
result in a subchronic hazard quotient greater than 1 for reasonable maximum l e v e l s of
exposure.

Risk of Chronic Non-Cancer E f f e c t s
The base l ine human heal th risk assessment ind i ca t e s :
e Area re s ident s with average l e v e l s of e xpo sur e may, over a l o n g per iod of t ime,

i n c i d e n t a l l y ingest soil with arsenic and ingest garden v e g e t a b l e s with arsenic that r e su l t s
in a dose ranging f r o m l e s s than or equal to the chronic reference dose (hazard quotient <
1) to 2 times the chronic reference dose (hazard quotient = 2). There are only 2 proper t i e s
with arsenic concentrat ions that are p r e d i c t e d to result in a chronic hazard quotient
greater than 1 for average l e v e l s of exposure.

« Area r e s ident s with r easonable maximum level s of e xpo sur e may, over a long period
of time, i n c i d e n t a l l y ingest soil with arsenic and ingest garden v e g e t a b l e s with arsenic
that r e su l t s in a dose ranging f r o m l e s s than or equal to the chronic r e f er ence dose (hazard
quotient < 1) to 5 times the chronic re f erence dose (hazard quotient = 5). There are 26
p r o p e r t i e s with arsenic concentrations that are p r e d i c t e d to result in a chronic hazard
quotient greater than 1 for reasonable maximum l e v e l s of exposure.



Cancer Risks
The base l ine human hea l th risk assessment ind i ca t e s :

Area re s ident s with average l ev e l s of e xpo sur e may, over a l ong per iod of t ime,
i n c i d e n t a l l y ingest soil with arsenic and inges t garden v e g e t a b l e s with arsenic that r e su l t s
in a cancer risk ranging f r o m 2 x 10"6 to 9 x 10"5. T h e r e are no p r o p e r t i e s where cancer
risks are p r e d i c t e d to exceed 1 x 10~4 for average l e v e l s of exposure.

• Area r e s id en t s with r ea sonab l e maximum l ev e l s of e x p o s u r e may, over a l o n g per iod
of time, i n c i d e n t a l l y ingest soil with arsenic and ingest garden v e g e t a b l e s with arsenic
that r e s u l t s in a cancer risk ranging f r o m 1 x 10~5 to 8 x 10"4. T h e r e are 99 p r o p e r t i e s
where cancer risks are p r e d i c t e d to exceed 1 x 10"4 for reasonable maximum l e v e l s of
exposure.
T a b l e 1 summarizes the r e su l t s of the base l ine human h e a l t h risk assessment.

D e t e r m i n a t i o n of U n a c c e p t a b l e Risks due to Arsenic E x p o s u r e
EPA guidance contained in the O f f i c e of S o l i d Was t e and Emergency Response

( O S W E R ) Directive 9355.0-30 (EPA, 1 9 9 1 ) s tate s that where the cumulative carcinogenic s i t e
risk to an ind iv idual based on the reasonable maximum exposure (RME) for both current and
f u t u r e land use is l e s s than 10"4, and the non-carcinogenic hazard quotient is l e s s than 1, action
general ly is not warranted . The guidance further states that EPA should clearly exp la in why
remedial action is warranted if basel ine risks are within the a c c ep tab l e risk range of 10~6 to 10~4-
A risk manager may d e c i d e that a level of risk lower than 10~4 warrants remedial action where,
for e x a m p l e , there are uncertainties in the risk assessment re su l t s .

Risks wil l be managed by a p p l y i n g EPA guidance in O S W E R Directive 9355.0-30 to
each indiv idual re s ident ia l yard in Operab l e Unit 1 of the V B / I - 7 0 S i t e . T h i s is because the
exposure unit in the base l ine human hea l th risk assessment is the ind iv idua l r e s i d e n t i a l yard (or a
sublocation of the yard) and baseline risks were calculated for each individual residential yard.
EPA will make d e c i s i on s about whether remedial action is necessary on a yard by yard basis.

C o n s i s t e n c y with the EPA guidance in O S W E R Direc t ive 9355.0-30 is thus achieved at
the VB/I70 S i t e by comparing the pr ed i c t ed carcinogenic and non-carcinogenic risks at each
ind iv idua l p r o p e r t y to the g u i d e l i n e s described in the direct ive.

T a b l e 1 reveals that there are between 662 and 1841 i n d i v i d u a l p r o p e r t i e s where the
p r e d i c t e d RME hazard quotient exceeds 1 for p o t e n t i a l acute e f f e c t s associated with soil p i ca
behavior. In accordance with EPA guidance, remedial action is warranted at these p r o p e r t i e s .



T a b l e 1 also reveals that there are 99 ind iv idua l p r o p e r t i e s where p r e d i c t e d RME cancer
risks exceed 10 "4. In accordance with EPA guidance, remedial action is warranted at these 99
p r o p e r t i e s . Of these 99 p r o p e r t i e s , there are 26 p r o p e r t i e s where the p r e d i c t e d RME hazard
quotient exceeds 1 for chronic non-cancer e f f e c t s , and 7 p r o p e r t i e s where the p r e d i c t e d RME
hazard quotient exceeds 1 for both subchronic and chronic non-cancer e f f e c t s .

Remedial action at the 99 p r o p e r t i e s which addr e s s e s u n a c c e p t a b l e p r e d i c t e d RME cancer
risks wil l also addre s s unac c ep tab l e p r e d i c t e d RME non-cancer risks of subchronic and chronic
e f f e c t s but wi l l NOT addres s unac c ep tab l e RME risks o f acute e f f e c t s .

Considerat ion of Uncer ta int i e s in the Baseline Human H e a l t h Risk Asse s sment for Arsenic
Uncertaintie s in the Est imates of Cancer Risk

O S W E R Directive 9355.0-30 states that consideration of uncertainties in the baseline risk
assessment may lead a risk manager to de c ide that risks lower than 10"4 are unac c ep tab l e ,
tr iggering the need for remedial action. EPA considered the uncertainty in the arsenic risk
c a l c u l a t i o n s for V B / I 7 0 to determine whether remedial action is needed at p r o p e r t i e s where risks
are predi c t ed to be les s than or equal to 10"4.

EPA undertook several s tudi e s to increase the accuracy (reduce uncertainty) of the risk
e s t imate s for the V B / I 7 0 S i t e . The f i r s t was a s tudy to inve s t iga t e the re lat ive b io a v a i l a b i l i t y o f
arsenic in the soil f o u n d in the V B / I 7 0 S i t e ( E P A , 2001 c). In the absence of s i te s p e c i f i c
in f ormat i on on re la t ive b i o a v a i l a b i l i t y , it is common prac t i c e to use a d e f a u l t a s sumpt ion as the
value for this parameter or to ignore relative b i o a v a i l a b i l i t y a l t og e th e r in risk e s t imates .
Measurements based on site s p e c i f i c s o i l s s i g n i f i c a n t l y reduce the uncertainty in e s t imat e s of thi s
parameter. In the s tudy on V B / I 7 0 S i t e s o i l s , r e la t ive b i o a v a i l a b i l i t y was measured in f i v e
d i f f e r e n t s o i l s c o l l e c t e d f r o m re s ident ial yards in the S i t e . V a r i a b i l i t y in the relative
b i o a v a i l a b i l i t y of arsenic was observed between the f i v e d i f f e r e n t site s o i l s . EPA used a
conservative estimate of the mean of the f i v e values in the baseline risk assessment. T h i s
approa ch is expec t ed to overes t imate the true value of this parameter for any given soil in the
residential yards in the S i t e . Thus the accuracy of the risk estimate was increased by using a
V B / I 7 0 S i t e - s p e c i f i c value and pro t e c t iv ene s s was achieved by using a conservative e s t imate of
the mean of all values measured at the S i t e .

The second study (EPA, 2 0 0 I b ) was an invest igation into the V B / I 7 0 S i t e - s p e c i f i c
r e l a t i o n s h i p s between:

° arsenic in yard soil and arsenic in house dust;0 arsenic in yard soil and arsenic in garden s o i l s ;
° arsenic in garden s o i l s and arsenic in garden v eg e tab l e s .



E s t a b l i s h i n g these S i t e - s p e c i f i c r e l a t i o n s h i p s reduces the uncertainty in q u a n t i f y i n g
exposure and risk as soc iated with incidental inge s t ion of soil and dust and inge s t i on of garden
vege tab l e s .

When risks are de s cr ibed as point e s t imates , it is d i f f i c u l t to evaluate the l eve l of
p r o t e c t i v e n e s s inherent in the exposure a s sumpt ions used to ca l cu la t e the risks. A point e s t imate
of risk al so does not p r o v i d e any i n f o r m a t i o n about the uncertainties in the risk assessment.
Uncer ta in ty can be analyzed to some degree by comparing the central tendency point e s t imates
and the RME point e s t imates . Large d i f f e r e n c e s between the RME risk e s t imate and the central
t endency risk e s t imate may indi ca t e either a large amount of uncertainty in the e s t imates or a
large amount of v a r i a b i l i t y in the exposure parameters within the exposed p o p u l a t i o n . At the
VB/I70 s i t e , the risk e s t imate s indicate that cancer risks are within an a c c e p t a b l e range at
p r o p e r t i e s if average or central tendency exposures are considered. Cancer risks are unaccep tab l e
at 99 p r o p e r t i e s if RME exposure s are considered.

Another way to analyze uncertainty in risk e s t imate s is by using Monte Car l o m o d e l i n g , a
computer based mathematical technique in which exposure parameters are characterized as
p r o b a b i l i t y d e n s i t y f u n c t i o n s (PDF) rather than as point e s t imate s . The premise o f Monte Carlo
m o d e l i n g is that every as sumption about exposure (e.g., the f r equency of contact, soil inge s t ion
ra t e) is a variable and can be mode l ed as a PDF. The PDF r e f l e c t s a range of values with
as soc ia ted p r o b a b i l i t i e s . In a Monte Carlo analys i s , a risk c a l c u l a t i o n is r epeat ed thousands of
times using s ta t i s t i ca l techniques to se lect exposure values f r o m the P D F s that characterize them.
The thou sands of combinations of exposure a s sumpt ions r e su l t s in a range of risk e s t imate s
expre s s ed as a d i s t r i b u t i o n of risks that may exist at the site for the p o p u l a t i o n being cons idered .

In theory, a Monte C a r l o analys i s can be p e r f o r m e d for every p r o p e r t y within the VB/I70
site. To s i m p l i f y the analys i s , EPA p e r f o r m e d screening level Monte Carlo m o d e l i n g o f
exposure and risk associated with a selected concentration of arsenic in soil at the V B / I 7 0 S i t e .
The re su l t s , which are inc luded in the f i n a l Human H e a l t h Basel ine Risk A s s e s s m e n t , ind i ca t e
that the po in t e s t imate of risk for the RME scenario is l o ca t ed at the 99 t h p e r c e n t i l e of the risk
dis tribution. T h i s means that it is h ighly unlikely that the chronic arsenic exposures EPA has
characterized for the V B / I 7 0 site are a c t u a l l y occurring in the p e o p l e who re s ide there. The 99 t h

p e r c e n t i l e ind i ca t e s that there is only a 1% chance that the RME chronic exposure is a c t u a l l y
occurring at the S i t e and that only 1% of the p o p u l a t i o n experience the RME exposure. T h e s e
r e s u l t s ind i ca t e that the combination of exposure a s sumpt i on s used by EPA for the chronic
arsenic exposure assessment at th i s s i t e may be at the u p p e r bound of or even beyond the
reasonable maximum exposure scenario.

The Monte Carlo analysi s also showed that at p r o p e r t i e s where po in t e s t imate of risk is
Ix 10"4, risks in the 90 t h percent i l e - 95 t h percent i l e range (the RME range) are 2 x ICr5 to 7 x 10"5.



The uncertainty analys i s ind i ca t e s that actual risks are much more l i k e l y to be lower than
the ca l cu la t ed po int e s t imate s of risks. P r o v i d i n g pro t e c t i on at the 1 x 10~4 risk level based on the
point e s t imates of risk is l i k e l y to p r o v i d e a l eve l of p ro t e c t i v ene s s for the RME scenario in the
range of 2 x 10"5 to 7 x 10~ s. T h e r e f o r e , in accordance with EPA guidance in O S W E R Direct ive
9355.0-30, based on EPA's cons iderat ion of the uncertainties in the cancer risk assessment for
arsenic, remedial action is not warranted at those p r o p e r t i e s in V B / I 7 0 where the p o i n t e s t imate s
of risk are l e s s than or equal to 10"4.
Uncer ta in t i e s in the Es t imate s of Acute Risks

EPA also considered the uncertainty in the c a l c u l a t i o n of the risk of acute e f f e c t s f r o m
exposures to arsenic as soc iated with soil p i ca behavior in ch i ldren. Two important f a c t s were
cons idered: (1) the d i s t r i b u t i o n of soil inges t ion rates for ch i ldr en with soil p i ca behavior is not
known and (2) the f r equency with which such ch i ldr en exhibit the behavior is also not known.
T h e r e f o r e , the a p p l i c a t i o n of Monte Car lo techniques to analyze the uncertainty in the
c a l c u l a t i o n s of acute risk is d i f f i c u l t and was not p e r f o r m e d by EPA for the VB/I70 S i t e .

However, EPA characterized the theore t i ca l average and RME po in t e s t imates of acute
risk in screening level ca l cu la t i on s . T h e s e e s t imate s sugge s t that there are between 294 and
1511 ind iv idua l p r o p e r t i e s with soil arsenic concentrations that are p r e d i c t e d to result in acute
hazard quotient greater than 1 for the average soil p i ca scenario. T h e r e are between 662 and
1841 ind iv idual p r o p e r t i e s with soil arsenic concentrations that are p r e d i c t e d to resul t in acute
hazard quotient greater than 1 for the RME soil p i ca scenario. The wide range of p o t e n t i a l l y
a f f e c t e d p r o p e r t i e s , 294-1841, r e f l e c t s the subs tantial uncertainty in q u a n t i f y i n g these risks.

EPA guidance contained in O S W E R Directive 9355.0-30 s tate s that where the non-
carcinogenic hazard quotient for an ind iv idua l based on the reasonable maximum exposure for
both current and f u t u r e land use is l e s s than 1, action g enera l ly is not warranted. EPA considered
the range of 662 -1841 p r o p e r t i e s where a p p l i c a t i o n of this guidance ind i ca t e s remedial action is
warranted. T h i s range is r e f e rr ed to as Case 1 (1841 p r o p e r t i e s ) and Case 2 ( 662 p r o p e r t i e s ) in
the Basel ine Human H e a l t h Risk Ass e s smen t . EPA also considered the f o l l o w i n g :

0 EPA is not aware of any reported cases of acute arsenic t o x i c i t y a t t r i b u t a b l e to
inges t ion of arsenic in soi l .

e L i m i t e d data on urinary arsenic l e v e l s in r e s id en t s of the V B / I 7 0 area and the
nearby G l o b e v i l l e neighborhood do not reveal the occurrence of high soil intakes
by chi ldren.
I n q u i r i e s by the C o l o r a d o Department of P u b l i c H e a l t h and Environment
(CDPHE) into r epor t s of known or su spec t ed cases of arsenic p o i s o n i n g in the
community surrounding the VB/I70 si te r e su l t ed in the ir c onc lu s i on , s ta t ed in a
July 25, 2001 l e t t e r , that "....it a p p e a r s that there is no obvious or i d e n t i f i a b l e
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problem of arsenic exposure f r om environmental sources in the area of concern."
( C D P H E , 2001).

T h e s e c on s idera t i on s sugges t that arsenic risk f r om soil p i ca behavior may not be as
s i gn i f i can t as the theoretical calculations suggest . However, because of the high uncertainty
regard ing the magnitude and frequency of soil p i ca behavior, more r e l i a b l e risk e s t imates for this
scenario will not be po s s i b l e until better data are co l l e c t ed on soil intake rates characteristic of
soil p i ca behavior a l o n g with direct measurements of soil r e la t ed exposures to arsenic.

Because of the subs tant ial uncertainty in the risk c a l c u l a t i o n s , the lack of evidence of soil
pica behavior, the further lack of evidence that such behavior actually results in exposure to
arsenic, and the lack of obvious or i d e n t i f i a b l e p r o b l e m of arsenic exposure in V B / I 7 0 , EPA has
determined that remediation is warranted at the minimum number of proper t i e s , 662, to address
the risk of acute e f f e c t s f r o m theore t i ca l exposures to arsenic a s soc ia ted with soil p i ca behavior
in children who reside in the V B / I 7 0 site. The Case 2 soil pica exposure scenario is considered
the more a p p r o p r i a t e scenario on which to base risk management dec i s i ons for risks as soc iated
with soil p i ca behavior. Remedial action is warranted at proper t i e s where the acute hazard
quotient exceeds 1 for the Case 2 exposure scenario.
D e v e l o p m e n t o f Pre l iminary A c t i o n Leve l s f or A r s e n i c in Res id en t ia l S o i l s a t V3B/I70

Prel iminary action l e v e l s are exposure point concentrations ( E P C s ) above which some
remedial action is warranted. At the V B / I 7 0 S i t e Operable Unit 1, the arsenic EPC is a
conservative e s t imate of the mean concentration within an ind iv idua l yard. An EPC for arsenic
was calculated for each individual yard as part of the Baseline Human H e a l t h Baseline Risk
Asse s sment . P r o p e r t i e s where remedial action is warranted will be i d e n t i f i e d by comparing the
E P C s to the preliminary action levels. Consistent with O S W E R Directive 9355.0-30,
pre l iminary action l e v e l s for arsenic in re s ident ia l s o i l s at V B / I 7 0 are:

° An EPC of 47 m i l l i g r a m s per K i l o g r a m ( m g / K g ) which is the level of arsenic in
soil associated with an acute hazard quotient which exceeds 1 for the Case 2 RME
soil p i ca scenario.

° An EPC of 240 m g / K g which is the level of arsenic in soil a s soc ia ted with an
RME cancer risk which exceeds 1 x 10"4 as a point estimate, 2x 10~5 as the 90 t h

per c en t i l e of the risk d i s t r i b u t i o n , and 7 x 10~5 as the 9 5 t h p e r c e n t i l e of the risk
distribution.

Human H e a l t h Risks A s s o c i a t e d with Potent ia l Exposure to Lead
EPA's quantitative baseline human health risk assessment f o r t h e V B / I 7 0 S i t e

O p e r a b l e Unit 1 al so considered the heal th risks associated with exposure of r e s i d en t s to
concentrations of lead measured in soil co l l e c t ed f rom their yards. The p o p u l a t i o n of most
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concern for exposure to lead in soil is young chi ldren. EPA evaluates risks as sociated with
exposure to lead by cons ider ing to ta l exposure via all sources and pathways in the environment
rather than to site r e la t ed exposures only. T h i s requires a s s umpt i on s about the level of lead in
f o o d , air, water, and paint as well as the level of l ead measured in yard s o i l s .

The adverse heal th e f f e c t a s soc iated with lead exposure that was cons idered by EPA is
l ead-induced neurobehavioral e f f e c t s i n ch i ldren. E P A ' s O S W E R determined that, i n S u p e r f u n d
S i t e c l eanup s , EPA will at tempt to l imi t exposure to soil lead l e v e l s such that a typ i ca l (or
h y p o t h e t i c a l ) c h i l d or group of s i m i l a r l y e xpo s ed ch i ldr en would have an e s t imated risk of no
more than 5% of ex c e ed ing a b l o od lead level of 10 micrograms per d e c i l i t e r ( u g / d L ) (EPA
1994). EPA has i d e n t i f i e d this b l ood lead level as the level at which hea l th e f f e c t s which
warrant avoidance in ch i ldren begin to occur.

The basel ine human heal th risk assessment ind i ca t e s that there is a greater than 5%
chance that a child wi l l have a b lood level of 10 u g / d L as a resul t of exposure to l ead in soil at
1331 p r o p e r t i e s . T h i s p r e d i c t i o n o f lead risk w a s de t ermined b y using E P A ' s I n t e g r a t e d
E x p o s u r e / U p t a k e Biokine t i c (IEUBK) M o d e l . In order to increase the accuracy of the model
re su l t s , EPA used V B / I 7 0 S i t e - s p e c i f i c data on the r e l a t i o n s h i p between lead in the f i n e and bulk
f r a c t i o n s of s o i l , the r e l a t i o n s h i p between lead in yard soil and lead in house dust ( E P A , 200 Ib),
and the r e la t ive b i o a v a i l a b i l i t y of lead in s o i l s ( E P A , 2 0 0 1 d ) .
Cons id era t i on of Uncer ta in t i e s in the Base l ine Human H e a l t h Risk Ass e s smen t for Lead

In order to inve s t iga t e some of the sources of uncertainty in the I E U B K model p r e d i c t i o n s
for the V B / I 7 0 S i t e , EPA ran the model a number of t imes, varying the values for d i e tary lead
intake, geometric standard d ev ia t i on of b lood lead l e v e l s , and soil intake rate to r e f l e c t recent ly
p u b l i s h e d data. The r e su l t s of the al ternative model runs are pr e s en t ed in the f i n a l Basel ine
Human H e a l t h Risk Asse s sment document.

The range of r e su l t s indicate that there is a greater than 5% chance that a ch i ld will have
a b lood level of 10 u g / d L as a result of exposure to lead in soil at between 2 and 1331 prop er t i e s .
T h i s wide range i n d i c a t e s subs tant ial uncertainty in p r e d i c t i o n s of b lood l ead l e v e l s using the
IEUBK model at the VB/I70 site.

EPA al so p r e d i c t e d b lood l ead l ev e l s in ch i ldren in VB/I70 using a d i f f e r e n t model than
the IEUBK. The r e su l t s o f this m o d e l i n g e f f o r t , al so pr e s en t ed in the f i n a l Basel ine Human
H e a l t h Risk Asse s sment , indicate that there are no p r o p e r t i e s where lead l e v e l s in soil are
p r e d i c t e d to resul t in a greater than 5% chance that a chi ld wi l l have a b l o od level of 10 u g / d L ,
s u g g e s t i n g that remedial action to addr e s s lead in soil may not be warranted.



Cons iderat ion of Observed Blood Lead Value s in Chi ldren Who Reside in V B / I 7 0
EPA reviewed the available informat ion on measured blood lead l eve l s in the p o p u l a t i o n

of ch i ldren in V B / I 7 0 to better understand how well the I E U B K model was p r e d i c t i n g b l o o d lead
l eve l s at the S i t e . The C D P H E o f f e r e d three separate blood lead t e s t ing programs to children
l i v i n g in the V B / I 7 0 s i t e during the per iod 1995 through 2000 and prov id ed the r e s u l t s of t h i s
t e s t ing to EPA. A l t h o u g h the blood lead t e s t ing was not de s igned or intended to support risk
asse s sment, the data s uppor t the f o l l o w i n g conclusions:

° e l evated b l o o d lead l e v e l s do occur in c h i l d r e n r e s i d i n g within the site
° so i l is not l i k e l y to be the main source of e l evated b lood lead l e v e l s in ch i l dr en

the elevated b l ood lead l e v e l s that were observed in ch i ldr en within V B / I 7 0 are
not c learly d i f f e r e n t f rom the elevated l eve l s observed in chi ldren who live outside
o f V B / 1 7 0

D e v e l o p m e n t o f Pre l iminary A c t i o n Leve l s f or Lead in R e s i d e n t i a l S o i l s a t V B / I 7 0
Each a l t ernat ive I E U B K model run p r e d i c t s that EPA's hea l th goal for lead in soil w i l l b e

met at a s p e c i f i c average soil lead concentration or lead EPC in an individual yard. The
alternative model runs p e r f o r m e d by EPA re su l t ed in a range of such E P C s . T h e s e are average
lead concentrations in a yard above which remedial action may be warranted to achieve EPA's
h e a l t h goal and are re ferred to as pre l iminary action l ev e l s . The range of soil l ead concentrations
is presented in T a b l e 2.

EPA considered the f o l l o w i n g fac tor s in d e v e l o p i n g the pre l iminary action l eve l s for lead
f r o m the range p r o v i d e d in T a b l e 2 that wi l l be used in the f e a s i b i l i t y s tudy for the V B / I 7 0 S i t e :

° A v a i l a b l e b l ood lead data i n d i c a t e s that soil is not l i k e l y to be the main source of
elevated blood lead l eve l s in children in V B / I 7 0 .
Pred i c t i on s using an alternative model suggest that remedial action of soil may
not be required to achieve EPA's heal th goal for lead in so i l .

T h e s e f a c t o r s led EPA to d e v e l o p two pr e l iminary action l e v e l s for l ead in soil at V B / I 7 0 :
(1) 208 m g / K g as the yard E P C . T h i s is the soil concentration at the lowest end of the
range of soil concentrations that the IEUBK model p r e d i c t s EPA's health goal will be
exc e eded: and
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(2) 540 m g / K g as the yard EPC. T h i s is the soil concentrat ion at the higher end of the
range o f soil concentrations that t h e IEUBK model p r e d i c t s EPA's h e a l t h goal will b e
exceeded.
Remedial act ion is warranted at any i n d i v i d u a l yard where the l ead EPC exceeds either of

these pr e l iminary act ion l ev e l s . Based on the ind i ca t i on s f r o m the ava i lab l e b l o o d lead data and
the uncertainty that remedial action is warranted at all to addre s s lead risks, EPA considers 540
m g / K g as the pr e l iminary action level for engineer ing act ions. T h i s recognizes that soil i s not
l i k e l y to be main source of elevated b l ood lead l ev e l s .
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T a b l e 1
Summary o f Baseline H u m a n H e a l t h Risk Asses sment for Arseni c

V B / I - 7 0 R e s i d e n t i a l S o i l s
H e a l t h E f f e c t

acute non-cancer e f f e c t s
subchronic non-cancer
e f f e c t s
chronic non-cancer e f f e c t s
cancer e f f e c t s

Average or Centra l T e n d e n c y E x p o s u r e
Range of C a l c u l a t e d Risks

.07 < HQ1 < 100

.003 <HQ <0.8

.04 < HQ <2
2 x lQ-6< Cancer < 9 x 1 0 ' 5

Risk

# p r o p e r t i e s
where risks are
p r e d i c t e d to be
u n a c c e p t a b l e

294-1511
0

2
0

Reasonable Maximum E x p o s u r e
Range of C a l c u l a t e d Risks

0.2 < HQ < 300
0.01 < HQ < 3

0.1 < H Q < 5
1 x l O ' 5 <_Cancer < 8 x l O ' 4

Risk

# p r o p e r t i e s where
risks are p r e d i c t e d
to be u n a c c e p t a b l e

662-1841
7

26
99

1. HQ — hazard quot i ent , d e f i n e d as ratio of p r e d i c t e d s i t e dose to r e f e r ence dose
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T a b l e 2
A l t e r n a t i v e P r e l i m i n a r y A c t i o n L e v e l s f o r L e a d i n S o i l

V B / I 7 0 S i t e
I E U B K M o d e l Run

1
2
3
4
5
6
7

Dietary Lead I n t a k e
V a l u e s

d e f a u l t
revised
d e f a u l t
revised
revised
d e f a u l t
revised

G e o m e t r i c S t a n d a r d
Deviat ion of Blood

Lead V a l u e s
1.6 ( d e f a u l t )
1.6 ( d e f a u l t )

1.4
1.4
1.3
1.2
1.2

P r e d i c t e d Lead S o i l
Level at P10<5% 1

( m g / K g )
208
246
326
362
443
542
581

1. P10 < 5% = l e s s than 5% p r o b a b i l i t y that b l o od lead l e v e l s exceed 10 u g / d L
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EPA R E S P O N S E S TO STATE OF COLORADO
C O M M E N T S O N T H E D R A F T F E A S I B I L I T Y S T U D Y REPORT F O R OPERABLE U N I T 1

V A S Q U E Z B O U L E V A R D / I - 7 0 S U P E R F U N D S I T E ,
D E N V E R , COLORADO

T h e f o l l o w i n g p r o v i d e s t h e comments f r o m C D P H E o n t h e d r a f t F S report i n i t a l i c i z e d text
f o l l o w e d by E P A ; s r e sponse . S i n g l e comments that covered a range of issues have been s p l i t up as
necessary to p r o v i d e a c lear re sponse . The o r i g i n a l l e t t e r f r o m C D P H E i s a l so a t ta ch ed .
G E N E R A L C O M M E N T S
Remedial Action Objectives (RAOs) for arsenic in soil
RAO "A " establishes a cleanup objective to prevent additional lifetime cancer risk due to ingestion of
arsenic in soil and home-grown vegetables that is greater than a 1 X10"1 risk level. Based on the
exposure and toxicity evaluation methodology discussed in the Human Health Risk Assessment, this
corresponds to an arsenic soil concentration of240ppm. While there are many conservative
assumptions made in the derivation of this risk-based cleanup level, CDPHE is not comfortable selecting
a value at the high end of the acceptable risk range. As an alternative, we propose selecting a risk value
that will provide a cleanup objective at least as protective as that provided in Globeville residents by the
state, within a risk range of 3 x 10'^ to 8 x 70°. Based on information specific to the VBI70 site and
information presented in the feasibility study, this corresponds to an arsenic soil concentration behveen
42 ppm and 128 ppm. The state believes that increasing the level ofprotectiveness will help address
uncertainty about the impact of site-specific socio-demographic factors. Since there are no technical
reasons why a lower cleanup level could not be chosen, and since the local community -would support a
lower cleanup level, the state believes all impacted neighborhoods in the North Denver areas should
receive equal protection, and therefore choosing a more protective action level for chronic arsenic
exposure is appropriate.
The Remedia l A c t i o n O b j e c t i v e to prevent a d d i t i o n a l l i f e t i m e cancer risk due to i n g e s t i o n of arsenic in
soil and homegrown v e g e t a b l e s was e s t a b l i s h e d based on the f i n d i n g s of the b a s e l i n e human h e a l t h risk
asses sment and is cons i s t ent with EPA gu idanc e in the O S W E R Dire c t iv e 9355.0-30, "Role of the
B a s e l i n e Risk A s s e s s m e n t in S u p e r f u n d Remedy S e l e c t i o n Decisions". The gu idanc e s ta t e s that EPA
should c l e a r l y e x p l a i n why remedial action is warranted if b a s e l i n e ri sks are w i t h i n the a c c e p t a b l e risk
range of 10"6 to 10"4' A risk manager may d e c i d e that a level of risk lower than 104 warrants r emed ia l
action (as s u g g e s t e d by the S t a t e for V B / I 7 0 ) where, for e xampl e , there are u n c e r t a i n t i e s in the risk
assessment r e s u l t s . EPA cons ider ed the uncertainty in the risk e s t i m a t e s when d e v e l o p i n g the Remedia l
A c t i o n O b j e c t i v e s and a summary is p r o v i d e d as an a p p e n d i x to the f i n a l F e a s i b i l i t y S t u d y . The main
p o i n t s s p e c i f i c to arsenic in s o i l s are:

A. As part o f th e Remedial I n v e s t i g a t i o n f or the VB/I70 S i t e , EPA under took several s t u d i e s
s p e c i f i c a l l y t o increase the accuracy (reduc e unc er ta in ty) o f the risk e s t ima t e s . The f i r s t
was a s tudy to i n v e s t i g a t e the r e l a t i v e b i o a v a i l a b i l i t y of arsenic in the so i l f o u n d in the
VB/I70 S i t e . The second was the Phase 3 I n v e s t i g a t i o n in which data were c o l l e c t e d to
e s t a b l i s h V B / I 7 0 S i t e - s p e c i f i c r e l a t i o n s h i p s between:

I. Ars en i c in yard so i l and arsenic in house d u s t ;
II. A r s e n i c in yard s o i l and arsenic in garden s o i l s : and
III. Arsen i c in garden s o i l s and arsenic in garden v e g e t a b l e s .
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B. EPA p e r f o r m e d Monte C a r l o m o d e l i n g as part of the uncer ta in ty a n a l y s i s in the B a s e l i n e
H u m a n H e a l t h Risk Ass e s smen t . The r e s u l t s i n d i c a t e that t h e p o i n t e s t ima t e o f r i sk f o r
the Reasonable Maximum E x p o s u r e (RME) scenario is l o ca t ed at the 99 t h p e r c e n t i l e of
the risk d i s t r i b u t i o n . T h i s means that i t i s h i g h l y u n l i k e l y that the chronic arsenic
e xpo sur e s EPA has characterized for the VB/I70 s i t e are a c t u a l l y oc curr ing in the p e o p l e
who r e s id e there. The 99 t h p e r c e n t i l e ind i ca t e s that there is o n l y a 1% chance that the
RME chronic expo sure is a c t u a l l y occurring at the s i t e and that on ly 1% of the p o p u l a t i o n
experience the RME exposure. T h e s e r e s u l t s i n d i c a t e that the c omb ina t i on of e xpo sure
a s s u m p t i o n s used by EPA for the chronic arsenic exposure as se s sment at t h i s s i te may be
at the u p p e r bound of or even beyond the r ea sonab l e maximum expo sure scenario.
The M o n t e C a r l o a n a l y s i s al so showed that at p r o p e r t i e s where p o i n t e s t imate of risk is 1
x 10"4, risks in the 90 t h p e r c e n t i l e - 9 5 t h p e r c e n t i l e range (the RME range) are 2x 10"5 to 7
x l O " 5 .

The uncer ta inty ana ly s i s i n d i c a t e s that actual r i sks are much more l i k e l y to be lower than the c a l c u l a t e d
p o i n t e s t ima t e s of risks. P r o v i d i n g p r o t e c t i o n at the 1 x 10"4 r i sk l eve l based on the po in t e s t i m a t e s of risk
is l i k e l y to p r o v i d e a l eve l of p r o t e c t i v e n e s s for the RME scenario in the range of 2 x 10~s to 7 x 10~5.
T h e r e f o r e , in accordance with EPA guidance in O S W E R Directive 9355.0-30, based on EPA's
c o n s i d e r a t i o n of the unc er ta in t i e s in the cancer risk assessment for arsenic , remedial ac t ion is not
warranted at tho s e p r o p e r t i e s in V B / I 7 0 where the po in t e s t imat e s of risk are l e s s than or equal to 10"4.
The S t a t e i d e n t i f i e s f o u r reasons f o r p r o p o s i n g that EPA e s t a b l i s h a remedial ac t ion o b j e c t i v e f o r arsenic
in soi l w i th in a risk range of 3 x 10"5 to 8 x 10"5 as a po in t e s t imate . EPA con s id er ed the State's concerns
and p r o v i d e s th e f o l l o w i n g r e spons e s :

1. EPA is not aware of any s i t e - s p e c i f i c s o c i o - d e m o g r a p h i c f a c t o r s that have not a l r e a d y
been accounted for in the ba s e l in e risk assessment. S i n c e 1998, EPA worked wi th the
V B / I 7 0 W o r k i n g Group and held p u b l i c me e t ing s during the d e v e l o p m e n t o f the risk
assessment s p e c i f i c a l l y t o i d e n t i f y s i te s p e c i f i c behaviors and pra c t i c e s which may a f f e c t
e xpo sur e s to arsenic in soi l at the s i te . The f a c t o r s which have been incorporat ed into the
e xpo sur e assessment i n c l u d e r e s i d e n t s who have l i v e d for a l o n g t ime at the same
a d d r e s s , the p r o p o r t i o n of r e s i d e n t s with v e g e t a b l e g a r d e n s , and the p r a c t i c e of be ing
away f r o m home for s i g n i f i c a n t p e r i o d s whi l e v i s i t i n g r e la t iv e s in other countrie s . EPA
is not aware of any other s o c i o - d e m o g r a p h i c f a c t o r s which would a f f e c t exposure .

2. W h i l e EPA agrees that there are no t e chni ca l reasons why a lower c l e a n u p leve l cou ld not
be chosen, O S W E R Direc t ive 9355.0-30 s p e c i f i e s that the d e c i s i o n to take a c t i on shou ld
be based on c on s id era t i on s of p r o t e c t i o n of p u b l i c h ea l th and e s t a b l i s h i n g j u s t i f i c a t i o n
that there is an imminent and sub s t an t ia l endangerment .

3. Ther e i s no i n f o r m a t i o n in the a d m i n i s t r a t i v e record to s u p p o r t the State's c l a im that the
l o ca l VB/I70 community would s u p p o r t a lower c l e a n u p l e v e l . The l o c a l community
i n c l u d e s r e s i d e n t s at 4000 i n d i v i d u a l p r o p e r t i e s , the vast m a j o r i t y of which have not been
in f o rmed that a f e a s i b i l i t y s t u d y is underway. The P r o p o s e d P l a n has not yet been
pr epar ed and d i s t r i b u t e d and no p u b l i c comment p e r i o d has yet been p r o v i d e d by EPA.
It would be incons i s t en t with the N a t i o n a l C o n t i n g e n c y P l a n to c on s id er community
acceptance as part of the f e a s i b i l i t y s tudy proc e s s and b e f o r e a p u b l i c comment per iod is
p r o v i d e d .
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4. The S t a t e b e l i ev e s that all impac t ed n e i g h b o r h o o d s in the N o r t h Denver areas s h o u l d
receive equal p r o t e c t i o n and p r o p o s e s that EPA "select a ri sk value that w i l l p r o v i d e a
c l e a n u p o b j e c t i v e at l ea s t as p r o t e c t i v e as that p r o v i d e d in G l o b e v i l l e r e s i d e n t s by the
state". EPA b e l i e v e s there is l e s s uncer tainty in the ri sk as se s sment for V B / I 7 0 than in
the assessment which s u p p o r t s the risk management d e c i s i o n s made by the S t a t e in
G l o b e v i l l e . U n c e r t a i n t y was reduced at VB/I70 by c o l l e c t i n g s i t e s p e c i f i c data on key
e x p o s u r e parameter s and re lat ive b i o a v a i l a b i l i t y of arsenic in s o i l s , and by d e v e l o p i n g a
s t a t i s t i c a l l y based soi l s a m p l i n g program. The d i f f e r e n c e s in the uncer ta inty and the
l i k e l i h o o d that the contaminant sources for the two s i t e s are d i f f e r e n t make a direct
c o m p a r i s o n the two risk as se s sments p r o b l e m a t i c .

However , t o a d d r e s s the State ' s concerns, an a d d i t i o n a l r emedia l a l t e r n a t i v e ha s been a d d e d to the f i n a l
F e a s i b i l i t y S t u d y . T h i s a l t e r n a t i v e requires removal and r e p l a c e m e n t o f s o i l s a t p r o p e r t i e s where the
arsenic expo sure p o i n t concentrat ion is above 128 m g / K g . The arsenic s o i l concentrat ion at the lower end
of the range p r o p o s e d by the S t a t e , an arsenic concentrat ion of 42 m g / K g , is s u f f i c i e n t l y c l o s e to the
p r e l i m i n a r y action l ev e l o f 47 m g / K g a l r e a d y i n c l u d e d in the F e a s i b i l i t y S t u d y that EPA b e l i e v e s there i s
no need to d e v e l o p yet another a l t ernat ive . All a l t e rna t iv e s are eva lua t ed aga in s t the c r i t e r ia s p e c i f i e d in
t h e N a t i o n a l C o n t i n g e n c y P l a n . T h e f i n a l F e a s i b i l i t y S t u d y thus p r o v i d e s s u f f i c i e n t i n f o r m a t i o n t o a l l o w
EPA to c on s id er th e risk range p r o p o s e d by th e S t a t e in EPA's f i n a l c l e a n u p d e c i s i o n .
In addition, as you are aware, the Colorado Central Cancer Registry (CCCR) has compiled cancer
statistics for the VBI70 area in response to a request by local community members. The Disease Control
and Environmental Epidemiology Division (DCEED) is currently conducting an internal review of these
data and will provide a report back to community members at the end of September. We anticipate
further consideration by our Division managers of the RAO level for arsenic after the cancer study is
complete.
The comment is noted.
Alternatives 2 and 3 in the FS incorporate a community health program (CHP) intended to address any
residual risks which may be occurring in the community, recognizing the high level of uncertainty in the
efficacy of selecting additional soil cleanup in response to uncertain risks associated with pica exposure
or to address the potential risk for elevated blood lead levels identified by the IEUBK model. EPA should
provide information about similar community-based programs that document the effectiveness of
addressing residual risk in this manner.
A v a i l a b l e i n f o r m a t i o n about s i m i l a r community-based programs i s p r e s e n t e d in A p p e n d i x A.
The program should be described in as much detail as possible, including the future responsibilities of the
agencies involved, and the costs associated with these responsibilities. The current cost estimates for
administering such a comprehensive community health program appear to be very low. This type of
thorough evaluation is required in the feasibility study in order to properly evaluate alternatives against
the nine criteria. In particular, issues regarding implementability and long-term effectiveness need to be
addressed.
The community heal th program has been de s c r i b ed in d e t a i l in the r e p o r t , i n c l u d i n g the s tructure of the
program, the e l e m e n t s of the programs for lead and arsenic, and the t a r g e t e d p o p u l a t i o n s . The costs
a s s o c i a t e d with the program have been increased based on d i s c u s s i o n s at the FS b r i e f i n g mee t ing. If an
al t e rna t iv e c o n t a i n i n g the program is s e l e c t ed by EPA, it w i l l have the ov era l l r e s p o n s i b i l i t y for
i m p l e m e n t i n g the program. EPA may choose to enter into agreements with other o r g a n i z a t i o n s or
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agenc i e s t o i m p l e m e n t certain c omponent s o f th e programs . In t h i s event, EPA w i l l p r o v i d e f u n d s f or
i m p l e m e n t a t i o n .
If a community health program is to be implemented as part of the remedy, we believe that the arsenic
component of the program needs to be more thorough and pro-active and must adequately demonstrate
that exposure, and residual risk are not occurring at an unacceptably high level.
As de s c r i b ed in the FS, chronic cancer and non-cancer risks f r o m i n c i d e n t a l i n g e s t i o n o f soil c o n t a i n i n g
arsenic w i l l be a d d r e s s e d by s o i l removal. A component of all ac t ion a l t e r n a t i v e s is a p r o g r a m to s a m p l e
p r o p e r t i e s that have not been a d e q u a t e l y characterized and to i m p l e m e n t soil removal if the arsenic
e x p o s u r e p o i n t c onc en tra t i on i s above the action l e v e l . T h e r e f o r e , the community h e a l t h program for
arsenic would f o c u s s p e c i f i c a l l y on the p o t e n t i a l risks to young c h i l d r e n f r o m so i l p i c a behavior. The
program would b e a g g r e s s i v e l y i m p l e m e n t e d , a s de s cr ibed in th e f i n a l FS, concomitant w i th th e b l o o d
l ead program. S p e c i f i c d e t a i l s o f the i m p l e m e n t a t i o n and da ta i n t e r p r e t a t i o n would be d e v e l o p e d in
r emed ia l d e s i g n , e x p e c t e d to occur la t e r th i s year.
Remedial Action Objectives (RAOs) for lead in soil
The FS should fully document the basis of the action level of600ppmfor lead in soil and the rationale for
selecting that particular action level.
T h e f i n a l F S conta ins th i s d o c u m e n t a t i o n o f t h e ac t ion l eve l ( m o d i f i e d t o 5 4 0 p p m ) i n A p p e n d i x C .
The document needs to clarify which properties would be eligible for paint testing and potential
remediation. On page ES-8 (see paragraph prior to Alternative 3 discussion), it is stated that paint -will
be addressed if lead in soil is an exposure pathway, but "if soils are not an issue " residents will be given
information and referred to other local programs. It is not clear whether lead in soil is considered to be
a problem if it exceeds the IEUBK default level (208 ppm) or if it exceeds the target action level (600

ppm). (Similar language occurs on page 49, "Response Program ").
As noted in the document , it is envi s ioned that a s a m p l i n g i n v e s t i g a t i o n at a p a r t i c u l a r r e s i d e n c e for lead
would be t r i g g e r e d by the r e s u l t s of b l o o d - l e a d m o n i t o r i n g of a c h i l d l i v i n g at that p r o p e r t y . The
i n v e s t i g a t i o n would be comprehens ive and would seek to assess not only s o i l - r e l a t e d e xpo sur e s , but
e x p o s u r e s f r o m other ( n o n - s o i l ) sources as wel l ( p a i n t , water, cookware, other l e a d - c o n t a i n i n g i t ems,
etc.). In the event that soil s a m p l i n g i s p e r f o r m e d (for e x a m p l e , i f the p r o p e r t y was not p r e v i o u s l y
s a m p l e d ) and f i n d s that the lead exposure po int concentrat ion in yard s o i l s i s above the act ion l e v e l (600
ppm in the d r a f t FS; revised to 540 ppm in the f i n a l document and w i l l be e s t a b l i s h e d in the Record of
D e c i s i o n ) , soil w i l l be r emed ia t ed in accordance with the requirements set out in the Record of Dec i s i on
r e g a r d l e s s o f other p o t e n t i a l sources. If the lead exposure po in t concentrat ion i s be low the act ion l e v e l ,
but soi l is j u d g e d to be the most l i k e l y source of exposure , a series of ac t ions w i l l be eva lua t ed on a
p r o p e r t y - s p e c i f i c basis to i d e n t i f y the most e f f e c t i v e way to reduce that exposure . T h e s e w i l l i n c l u d e a
wide range of p o t e n t i a l a l t e r n a t i v e s , i n c l u d i n g such t h i n g s as edu ca t i on , s o d d i n g or c a p p i n g of
contaminated soi l , removal, t i l l i n g / t r e a t m e n t , etc. In the event that soil is j u d g e d to be the most l i k e l y
source of exposure and exterior p a i n t is a source of lead contaminat ion in s o i l , r e m e d i a t i o n of the p a i n t
may be c on s id er ed in c o n j u n c t i o n with r e m e d i a t i o n of the so i l . If the main source of e xpo sur e i s j u d g e d
to be non-soil r e l a t e d , r e sponse s may i n c l u d e t h i n g s such as edu ca t i on and c o u n s e l i n g , or re f erral to
environmental s a m p l i n g / r e s p o n s e programs o f f e r e d by other agenc i e s , as a p p r o p r i a t e based on the
p r o p e r t y - s p e c i f i c s i t u a t i o n .
The document contains inconsistencies about specific components of the proposed biomonitoring
program. For example, on page 48, testing for arsenic in urine and hair is proposed, whereas other
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discussions about arsenic biomonitoringjnention only urine arsenic testing. Also, cost estimates shown
in Appendix B do not appear to be consistent with offering the three types of testing shown on page 48 (
i.e., blood lead testing in children and urine and hair arsenic testing for all residents).
The f i n a l FS ha s been revised t o i n c l u d e urine t e s t i n g on ly f or arsenic. T h i s t y p e o f m o n i t o r i n g would b e
most a p p r o p r i a t e f o r d e t e c t i o n o f short-term expo sur e s p o t e n t i a l l y a s so c ia t ed with s o i l p i c a behavior. The
cost e s t imat e s in A p p e n d i x B contain i tems for b l o o d lead and urine arsenic m o n i t o r i n g .

S P E C I F I C C O M M E N T S
ES-3, second bullet from the bottom
The document needs to clarify whether all properties which exceed a HI of one for sub-chronic and
chronic non-cancer risks also exceed the target cancer risk of 1 x 10"1. This bullet states that these
properties are "mainly at the same locations". Also, see similar language on page 11, first paragraph.
The document has been m o d i f i e d to s ta t e that non-cancer risks f r o m chronic or sub-chronic RME
e x p o s u r e s to arsenic are al so above a level of human h e a l t h concern at some p r o p e r t i e s , but all of these
p r o p e r t i e s are a l s o p r e d i c t e d to have RME cancer risks above I E - 0 4 .
ES-7
As requested at the FS briefing meeting, please revise the description of the Group 3 properties, currently
defined as properties where "risks are probably not of significant concern ". (Similar language occurs on
page 46).
The d e s c r i p t i o n o f th e community h e a l t h program has been m o d i f i e d p er d i s c u s s i o n s a t th e FS b r i e f i n g
meeting. The g r o u p ca t egor i e s are no l o n g e r used.
Section 5.2, Alternative 2. Community Health Program
While CDPHE agrees that a Community Health Program w>ould be beneficial, we have several concerns.

EPA must provide a much greater level of detail about the program such as which agencies will be
expected to implement which components and how EPA will assure adequate funding of those programs
over 30 years. Issues regarding implementability and long-term effectiveness need to be addressed. Do
agencies have the resources and expertise to manage the program? Can we expect sufficient
participation? In addition, there needs to be a specific goal, and a specific end point when the program
reaches that goal.
If an a l t e r n a t i v e that i n c l u d e s a community h e a l t h program is chosen by EPA as the r e m e d i a l action for
the S i t e , the community h e a l t h program, like all other c omponent s of the act ion, w i l l be f u n d e d by
S u p e r f u n d with the s t andard cost share amount p r o v i d e d by the S t a t e . Because it would be part of
r emed ia l act ion, a community h e a l t h program is e q u a l l y certain to be f u n d e d as any other c omponen t of
the action, i n c l u d i n g the eng ine e r ing components .
G o a l s for the program w i l l be based on the RAOs; s t a t i s t i c a l a p p r o a c h e s to da ta e v a l u a t i o n and program
eva lua t i on ( i n c l u d i n g the e n d p o i n t ) w i l l be s p e c i f i e d in a remedial d e s i g n report (with review and i n p u t
f r o m C D P H E and the community), if th i s a l t ernat ive i s s e l e c t e d by EPA. Remed ia l d e s i g n is e x p e c t e d to
occur l a t e r t h i s year.
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Section 5.2, subsection 2. Biomonitoring Progt-am -Page 47, component number 2
Point 2 of the Community Health Program addresses the biomonitoring program being proposed as part
of the CHP alternative and states that the purpose of the biomonitoring is to determine "if excessive
exposure to lead or arsenic is occurring". General comment #1 recommends broadening the focus of the
arsenic biomonitoring component of the CHP to meet the stated objective of determining whether atypical
exposure is occurring in this community.
P l e a s e see the r e sponse to general comment #1. It is not c lear what C D P H E means by "a typi ca l"
e xpo sur e and EPA is not aware of any s ta t ed o b j e c t i v e d e s c r i b ed in the la s t sentence of the comment.
Expo sure s r e p r e s e n t i n g a h e a l t h risk i d e n t i f i e d by the b i o m o n i t o r i n g component of the community h e a l t h
program would be addr e s s ed by the remedial ac t ion as d i s cu s s ed in the FS report .
Section 5.2, subsection 2. Biomonitoring Program - Page 48
The description in the second paragraph of the active recruitment program to be implemented needs to be
redefined to clearly state who is eligible for the program, who is encouraged (o participate in the
program, and a justification as to why. While it appears that all persons are eligible, the RAO's are
directed toward preventing exposure to children less than 72 months in age. While we agree that
children, in particular those less than 72 months old, are a sensitive population for lead exposure, the
outreach described may overlook residents who are at risk for exposure to arsenic.
The FS report has been m o d i f i e d to p r o v i d e a c l earer d e s c r i p t i o n o f the community h e a l t h program.
C h i l d r e n l e s s than 72 months are e l i g i b l e for the b i o m o n i t o r i n g program, which would be part of the
overal l program to assess and a d d r e s s any r e s i d u a l risks a s s o c ia t ed with lead e x p o s u r e in s o i l s and arsenic
e xpo sur e in s o i l s due to soil p i c a behavior. Long-term chronic and sub-chronic risks due to i n c i d e n t a l
i n g e s t i o n of soi l with arsenic would be a d d r e s s e d by s o i l removal. As noted p r e v i o u s l y , each action
a l t e rna t iv e c on ta in s an on-going program to s a m p l e all p r o p e r t i e s that have yet to be character ized.
Remedia t ion wi l l be p e r f o r m e d at all p r o p e r t i e s with lead or arsenic exposure p o i n t c onc en ta t i on s greater
than ac t ion l e v e l s e s t a b l i s h e d in the Record of Decis ion.
Section 5.2, subsection 2 and 3. Education and Outreach Program, Biomonitoring Program and Soil
Sampling Program
These programs are defined as operating "... as long as the remedy operates. " Please clarify how long
the remedy will operate and what measurement criteria will be used to determine the effectiveness of the
remedy. Without a clear method for determining the duration of the remedy, the Community Health
Program, and subsequent response actions, it is impossible to accurately estimate O&M costs.
The e f f e c t i v e n e s s o f the community h e a l t h program would be measured agains t the requirements of the
remedial act ion o b j e c t i v e s . S t a t i s t i c a l m e t h o d s f or da ta e v a l u a t i o n and i n t e r p r e t a t i o n would b e e s t a b l i s h e d
in r emed ia l d e s i g n , with review and input f r o m C D P H E , other in t ere s t ed agencie s , and the community. It
is an t i c ipa t ed that de s ign will occur later this year. For the purpo s e s of the FS evaluat ion, it was assumed
that the program would operate for 30 years. W h i l e a shorter or l o n g e r program may a c t u a l l y be
i m p l e m e n t e d . E P A does n o t b e l i ev e that t h i s a f f e c t s t h e f i n d i n g s o f t h e F S a n a l y s i s o r E P A ' s a b i l i t y t o
s e l e c t a remedy for the site. As de s cr ib ed in the f i n a l FS r epor t , there are no O&M cost s a s so c ia t ed with
any of the remedial a l t e r n a t i v e s ; all c o s t s are a s s o c i a t e d with r emed ia l ac t ion or with 5-year review costs.
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Section 5.2, Subsection 3. Soil Sampling Program
The Community Health Program should include an effort to identify and sample all licensed and non-
licensed childcare situations. This should include all forms of in-home childcare.
An e f f o r t was made to s a m p l e al l l icensed chi ldcare s i tuations in the Phase III F i e l d I n v e s t i g a t i o n . In the
FS each act ion a l t e r n a t i v e i n c l u d e s a p r o g r a m to s a m p l e al l p r o p e r t i e s that have not been p r e v i o u s l y
charac t e r i z ed .
Section 5.2, subsection 4. Response Program
CDPHE agrees that biomonitoring information that indicates exposure to a resident should result in a
response action, however, it seems that the cost of performing removals if indicated would be
significantly higher than including them in a one-time removal action. It is unclear how EPA will
perform subsequent removals.
EPA has p e r f o r m e d soil removals at the VB/I70 s i t e in the pas t and e x p e c t s to p e r f o r m them in the f u t u r e ,
both dur ing i n i t i a l r emed ia l ac t ion and a f t e r w a r d s , if the community h e a l t h program is s e l e c t ed as part of
the remedy. T e c h n i c a l resources and f u n d i n g w i l l be ava i lab l e to p e r f o r m i n d i v i d u a l r emoval s as part of
the on-go ing remedial action in the f u tur e . As de s cr ib ed in the FS repor t , cost s for so i l
r e m o v a l / r e p l a c e m e n t p e r f o r m e d dur ing a larger in i t ia l pha s e remedia l ac t ion e f f o r t (i.e., c o m p o n e n t s o f
A l t e r n a t i v e s 2 t hrough 5) would be lower per yard than for i n d i v i d u a l removal s p e r f o r m e d in the f u t u r e
under the community h e a l t h program. The eva lua t i on of these a p p r o a c h e s i s c onta ined in the compari son
of A l t e r n a t i v e s 3 and 5.
Further, we are concerned that biomonitoring information is subject to the success or failure of
implementation of component 1 and 2 of the Community Health Program. As pointed out in our comment
on Section 5.2, subsection 2, participation in the biomonitoring program may favor residents with
children and thus overlook certain portions of the community. Residents without children may have
higher levels of arsenic and lead in their soils yet not participate in the biomonitoring program and
therefore not benefit from the Response Program component of the Community Health Program. If such
a property is subsequently sold to a family with children, it is unclear whether the Community Health
Program will provide testing to future residents.
Based on the f i n d i n g s of the B a s e l i n e Human H e a l t h Risk A s s e s s m e n t , i t i s noted that all i d e n t i f i e d
human h e a l t h ri sks r e l a t e d to l ead are as sociated with i n c i d e n t a l so i l e xpo sure to c h i l d r e n between the
ages of 6 and 72 months. Management of u n a c c e p t a b l e risks to c h i l d r e n re la t ed to l ead in soil w i l l
p r o v i d e p r o t e c t i o n t o a d u l t r e s id en t s .
Each remedial action al ternative contains a program to s a m p l e all p r o p e r t i e s that have not yet been
character ized, r e g a r d l e s s of whether c h i l d r e n are present . U n d e r A l t e r n a t i v e s 2 through 4 th i s w i l l be
p u b l i c i z e d through the ongo ing community outreach program and w i l l t h e r e f o r e be a v a i l a b l e to any
resident at an u n s a m p l e d proper ty at any time. Under this program, if lead or arsenic concentrations
exceed action l e v e l s , r emed ia t i on w i l l be p e r f o r m e d at the p r o p e r t y , in accordance with the requirements
of the Record of Dec i s i on.
If a p r o p e r t y with arsenic or lead l e v e l s below e s t a b l i s h e d action l e v e l s f or eng ine er ing r e spon s e s (and
thus not r equir ing soil r e m e d i a t i o n ) is s o l d to a f a m i l y with c h i l d r e n , tho s e c h i l d r e n w i l l be e l i g i b l e to
p a r t i c i p a t e in the b iomoni tor ing program and all other a spec t s of the Community H e a l t h Program wi l l be
a v a i l a b l e to the owners for as long as the p r o g r a m opera t e s . The p r e d i c t e d u n a c c e p t a b l e h e a l t h risks such
c h i l d r e n may f a c e are l i m i t e d to expo sure s a s soc ia ted with soi l p i ca behavior (which are thought to be
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rare) and e xpo sur e s to non-soil sources of l ead. EPA w i l l run the communi ty h e a l t h p r o g r a m unt i l
remedia l ac t ion o b j e c t i v e s are met. EPA a n t i c i p a t e s thi s w i l l require many years, p r o b a b l y at l ea s t 10
years and we are p l a n n i n g 30. During that t ime. EPA w i l l be c o l l e c t i n g data on actual e xpo sur e s . If, in
reviewing the data, EPA d e c i d e s that e n g i n e e r i n g act ions to addre s s l ead or arsenic in soi l are a p p r o p r i a t e
at a lower l eve l than the ac t ion l e v e l , EPA can and w i l l a d j u s t the ac t ion l eve l as a p p r o p r i a t e . It is
ex t r eme ly u n l i k e l y that any c h i l d who current ly l i v e s in VB/I70 or who may l ive there in the f u t u r e w i l l
be l e f t with u n a c c e p t a b l e risks.
Section 5.4
The action level for lead is referred to a 208 mg/Kg. In Section 6.4, it is 207 mg/Kg. Please revise to
refer to a consistent number throughout the document.
The value has been revised to 208 m g / k g throughout .
Tables B-l and B-2

It does not seem, possible that the annual operating and maintenance costs for a Community Health
Program of the. size and scope of that described in the document could be run for $185,491 annually.
The annual costs have been a d j u s t e d based on d i s c u s s i o n s of the l i k e l y s c o p e of the C o m m u n i t y H e a l t h
Programs at the FS b r i e f i n g meeting. The revised annual cost is a p p r o x i m a t e l y $330,000.
Further, the 30-year estimates for the Community Health Program do not factor a rate of inflation into
the calculation. Present worth costs do not accurately estimate the true cost of such a program for thirty
years out.
The cost e s t imat e s were p r e p a r e d in accordance with O S W E R Direc t iv e 9355.0-75 "A G u i d e to
D e v e l o p i n g and Document ing Cost E s t i m a t e s During the F e a s i b i l i t y S t u d y " . Per that g u i d a n c e , the
e s t imat ed co s t s for the a l t e rna t iv e s are present value costs (i .e . , the amount needed to be set a s i d e at the
i n i t i a l po int in t ime to assure that f u n d s w i l l be a v a i l a b l e in the f u t u r e as they are n e e d e d ) . C o n s i s t e n t
with the g u i d a n c e , constant d o l l a r s , or "real d o l l a r s " are used for the pre s en t value a n a l y s i s (i.e. , no
a d j u s t m e n t for i n f l a t i o n i s made, because the present value r e f l e c t s current co s t s o f p a r t i c u l a r c o m p o n e n t s
r e g a r d l e s s of when they are p e r f o r m e d ) . As such, the d o l l a r values shown in the present worth t a b l e s are
not in t ended to i d e n t i f y the actual f u t u r e costs of the Communi ty H e a l t h Program and no changes were
made to the document based on th i s comment.
T a b l e B-7
The cost estimates presented in Appendix B of the document (Tables B-6 and B-7) for implementation of
the plan appear low when considering the scope of services offered and the size of the affected
community.
As d i s c u s s e d in the r e sponse to the pr ev iou s comment on T a b l e s B-l and B-2, the s c o p e and cos t s of the
C o m m u n i t y H e a l t h Program have been a d j u s t e d .
An estimate of 250 arsenic and lead tests represents a very low participation rate, -which is not consistent
with implementing "a very aggressive " biomonitoringprogram.
The f i n a l FS contains an e s t imat e of 700 arsenic and lead t e s t s per year.
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Also the cost estimate does not appear to include costs for any paint testing or abatement.
The cos t s d id i n c l u d e p a i n t t e s t i n g and abatement. T a b l e B-8 has been m o d i f i e d to c l a r i f y these i tems.
Figure 5-1
The street names on the map are not legible. Please adjust the font size.
The size of the f i g u r e has been increased to p r o v i d e a c l earer p r e s e n t a t i o n .
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September 7, 2001
Ms, Bonita L a v e l l e
EPA Region 8999 IS* Street, Sui t e 500
Denver, CO 80202-24.66

Re: Draft F e a s i b i l i t y S t u d y Report for Operable Unit 1 Vasquez Boulevard/Inter s ta t e 70S u p e r f u n d S i t e Denver, Colorado (July 25,2001)
Dear Ms. L a v e l l e ;
The Co lorado Department of Public H e a l t h and Environment (CDPHE) has received and
reviewed the above-referenced document. During our review, we i d e n t i f i e d two generalconcerns. F i r s t , CDPHE believes that all impacted neighborhoods in the N o r t h Denver area
should receive equal protec t ion and there fore recommends that EPA revise its remedial action
o b j e c t i v e for arsenic in soi l s to a level that is as protec t ive as that provided G l o b e v i l l e residents
by the state. Second, while the state support s the concept of a community health program, the
document does not provide an adequate level of detail for us to f u l l y evaluate the program.We believe more detail needs to be included in the Final F e a s i b i l i t y S t u d y and not left to the
des ign phase of the p r o j e c t .
Our general and s p e c i f i c comments are attached. Please f e e l free to call me at 303-692-3395 if
you have any questions about our comments,

. Sincere ly,_._ ... . _... .„„.__..__.-._.__. .._ -

Barbara O'Grady r^S t a t e Pro j e c t Manager £2m H
^ n - 5 ° ^

Cc; J a n e M i t c h e l l , D C E E D fe? ™Ginny Brannon, AGO g k^ rv>
File:VAS3.9 ro=?l -o



S t a t e o f Co lorado
Comments on the Draf t F e a s i b i l i t y S t u d y Report for Operable Unit 1

Vasquez B o u I e v a r d / I - 7 0 S u p e r f h n d S i t e ,Denver, Colorado
GENERAL COMMENTS
Remedial Act i on Object ives f R A O s ) for arsenic in soil

RAO "A" establishes a cleanup ob j e c t i v e to prevent addi t ional l i f e t i m e cancer risk due to
ingestion of arsenic in soil and home-grown vegetable s that is greater than a 1 x 10"4 risk
level. Based on the exposure and tox i c i ty evaluation me thodo l ogy discussed in the Human
H e a l t h Risk Ass e s smen t , this corresponds to an arsenic soil concentraliotl of 240 ppra. W h i l ethere are many c o n s e r v a t i v e ' a s s u m p t i o n s made in the derivation of this r i s k - b a s e d ' c l e a n u p
l eve l , CDPHE is not c omfor tab l e s e lec t ing a value at the high end of the ac c ep tab l e riskrange. As an alternative, we propo s e se lec t ing a risk value that wil l provide a c l eanupob j e c t iv e at least as protect ive as that provided to G l o b e v i l l e residents by the state, within a
risk range of 3 X 10"5 to 8 X 10"5. Based on information s p e c i f i c to the VBI70 site andinformation presented in the f e a s i b i l i t y study, this corresponds to an arsemc soilconcentration between 42 ppm and 128 ppm. The state believes that increasing the level ofprotec t ivenes s wil l h e lp address uncertainty about the impact of s i t e - s p e c i f i c socio-
demographic fac tor s . Since there are no technical reasons why a lower c leanup level could
not be chosen, and since the local community would support a lower cleanup l eve l , the s tate
believes all impacted neighborhoods in the North Denver areas should receive equalprotec t ion, and therefore choosing a more protect ive action level for chronic arsenic exposure
is appropriate . i
In addit ion, as you are aware, the Colorado Central Cancer Registry ( C C C R ) has compiled
cancer s t a t i s t i c s for the VBI70 area in response to a request by local community members.
The Disease Control and Environmental E p i d e m i o l o g y Division (DCEED) is currently
conducting an internal review of these data and will provide a report back to community
members at the end of Sep t ember . We antic ipate further consideration by our Division
managers of the RAO level for arsenic a f t e r the cancer study is comple t e .
A l t e r n a t i v e s 2 arid 3 in the FS incorporate a community health program (CHP) intended toaddress any residual risks which may be occurring in the community,, recognizing the high
level of uncertainty in the e f f i c a c y of selecting additional soil cleanup in response to
uncertain risks associated with pica exposure or to address the p o t e n t i a l risk for elevated
blood lead l e v e l s i d e n t i f i e d by the EEUBK model. EPA should provide information about
similar community-based programs that document the e f f e c t i v e n e s s of addre s s ing residual
risk in this manner. The program should be described in as much de ta i l as p o s s i b l e ,
inc luding the fu ture r e spon s i b i l i t i e s of the agencies involved, and the costs associated with
these r e spons ib i l i t i e s . The current cost estimates for adminis ter ing such a comprehensive
coTn.rnun.ity hea l th program appear to be very low. T h i s type of thorough evaluation is
required in the f e a s i b i l i t y study in order to proper ly evaluate alternatives against the nine



criteria. In part icular, issues regarding i m p l e m e n t a b i l i t y and long-terra e f f e c t i v e n e s s need to
be addres sed.
If a community heal th program is to be implemented as part of the remedy, we believe that
the arsenic component of the program needs to be more thorough and pro-active and must
adequately demonstrate that exposure and residual risk are not occurring at an unaccep tab ly
high level.

Remedial Action Objec t ive s f R A Q s ) for lead in soil
The FS should f u l l y document the basis of the action level of 600 ppm for lead in soil and the
rationale for s e l e c t ing that particular action l eve l , The document needs to c l a r i f y which
proper t i e s would be e l i g i b l e for paint testing and po t en t ia l remediation. On page ES-8 (seeparagraph prior to Alternative 3 discussion), it is stated that paint will be addressed if lead in
soil is an exposure pathway s but "if s o i l s are not an issue" residents wil l be given information
and referred to other local programs. It is not clear whether lead in soil is considered to be a
problem if it exceeds the 1EUBK d e f a u l t level (208 ppm) or if it exceeds the target action
level (600 ppm). (Simi lar language occurs on page 49, "Response Program").
The document contains inconsistencies about s p e c i f i c components of the proposedbiomonitoring program. For example, on page 48, t e s t ing for arsenic in urine and hair is
p r o p o s e d , whereas other discussions about arsenic biomonitoring mention only urine arsenictesting. Also , cost estimates shown in A p p e n d i x B don't appear to be consistent with
o f f e r i n g the three type s of t e s t ing shown on page 48 (i.e, ? b lood lead t e s t ing in children and
urine and hair arsenic te s t ing for all re s idents).

SPECIFIC COMMENTS
ES-3, second bullet from the bottom
The document needs to c l a r i f y whether all p r o p e r t i e s which exceed a HI of one for sub-chronic
and chronic non-cancer risks also exceed the target cancer risk of 1 x 10"4. T h i s bullet states that
these proper t i e s are "mainly at the same locations". A l s o , see s imilar language on page 11, f ir s t
paragraph,
ES-7
As requested at the FS br i e f ing meeting, p l ea s e revise the de scr ipt ion of the Group 3 proper t i e s ,currently d e f in ed as proper t i e s where "risks are probably not of s i gn i f i can t concern". ( S i m i l a r
language occurs on p a g e 46.)
Section 5.2Alternative2 - ...Community HealthProsrcan
W h i l e C D P H E agrees that a Community H e a l t h Program would be b e n e f i c i a l , we have several
concerns. EPA must p r o v i d e a much greater level of detail about the program such as which
agencies wil l be expec ted to implement which components and how EPA will assure adequate



f u n d i n g of those programs over 30 years. Issue s regarding i m p l e m e n t a b i l i t y and long-terme f f e c t i v e n e s s need to be addressed. Do agencies have the resources and exper t i s e to manage the
program? Can we expect s u f f i c i e n t partic ipation? In add i t i on , there needs to be a s p e c i f i c goal,and a s p e c i f i c end point when the program reaches that goal.
Section 5.2. subsection 2, Biomonitoring Program - Paze 47, component number 2
Point 2 of the Community H e a l t h Program addresse s the b iomonitoring program being p r o p o s e das part of the CHP alternative and states that the purpose of the biomonitoring is to determine "if
excessive exposure to lead or arsenic Is occurring." General comment #1 recommendsbroadening the f o c u s of the arsenic biomonitoring component of the CHP to meet the statedob j e c t ive of de termining whether atypical exposure is occurring in this community.
Section 5.2. subsection 2. Biomonitoring Prosram - Pase 48
The descript ion in the second paragraph of the active recruitment program to be implemented
needs to be redef ined to clearly state who is eligible for the program, who is encouraged to
p a r t i c i p a t e in the program, and a j u s t i f i c a t i o n as to why. W h i l e it appears that all persons are
e l i g i b l e , the RAO's are directed toward preventing exposure to children le s s than 72 months in
age. W h i l e we agree that children, in par t i cu lar those less than 72 months o l d , are a sensitivep o p u l a t i o n for lead exposure, the outreach described may overlook residents who are at risk forexposure to arsenic.
Section 5.2, subsection 2 and 3, Education and Outreach Program. Biomonitoring Program and
Soil Sampling Program
T h e s e programs are d e f i n e d as operating "., .as long as the remedy operates." Please c l a r i f y how
long the remedy will operate and what measurement criteria will be used to determine the
e f f e c t i v e n e s s of the remedy. W i t h o u t a clear method for determining the duration of the remedy,the Community H e a l t h Program, and subsequent response actions, it is i m p o s s i b l e to accuratelyestimate 0& M costs.
Section 5.2, subsection _3, Soil Sampling Program
The Community H e a l t h Program should include an e f f o r t to i d e n t i f y and s a m p l e all l i c ensed andnon-licensed childcare s i tuations. T h i s should i n c l u d e all f orms of in-home childcare.
Section 5.2, subsection 4. Response Program
C D P H E agrees that biomonitoring information that indicate s exposure to a resident should result
in a response action, however, it seems that the cost of p e r f o r m i n g removals if ind i ca t ed would
be s i g n i f i c a n t l y higher than including them in a one-time removal action. It is unclear how EPA
will p e r f o rm subsequent removals. Further , we are concerned that biomonitoring information is
subject to the success or f a i l u r e of implementa t ion of component 1 and 2 of the Community
H e a l t h Program. As pointed out in our comment on S e c t i o n 5,2, subsection 2, par t i c ipa t i on in
the biomonitoring program may favor residents with children and thus overlook certain port ions
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9 / 7 / 2 0 0 1 of the community. Residents without children may have higher levels of arsenic and
lead in their s o i l s yet not p a r t i c i p a t e in the biomonitoring program and there fore not b e n e f i t f r om
the Response Program component of the Community H e a l t h Program. If such a proper ty is
subsequently sold to a f a m i l y with children, it is unclear whether the Community H e a l t h
Program will provide te s t ing to fu ture residents.
Section 5,4
The action level for lead is referred to as 208 m g / K g . In S e c t i o n 6.4, it is 207 m g / K g . Please
revise to r e f e r to a consistent number throughout the document.
Tables B-l and B-2
It does not seem p o s s i b l e that the annual operating and maintenance costs .for a Community. .H e a l t h Program of the size and scope of that described in the document could be run for
S 1 8 5 , 4 9 1 annually. Further, the 30-year e s t imate s for the Community H e a l t h Program do notfa c t or a rate of i n f l a t i o n into the calculation, Present wqrth costs do not accurately estimate the
true cost of such a program for thirty years out,
Table B-7
The cost estimates presented in A p p e n d i x B of the document ( T a b l e s B-6 and B-7) for
implementat ion of the p l a n appear low when considering the scope of services o f f e r e d and the
size of the a f f e c t e d community. An estimate of 250 arsenic and lead t e s t s represents a very lowpar t i c ipa t i on rate, which is not consistent with implementing "a very aggressive" biomonitoritig
program. A l s o , the cost estimate does not a p p e a r to include costs for any paint te s t ing orabatement.
Figure 5-1
The street names on the map are not l eg i b l e . Please a d j u s t the f on t size.


